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r. 

Department of Energy 
Fernald Environmental Management Project 

P.O. Box 398705 
Cincinnati, Oh io 45239-8705 

(51 3) 738-6357 

OCT 2 9 1993 
DOE-0228-93 

Mr. James A. Saric, Remedial Project. Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W .  Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Graham E. Mitchell, Project Manager 
Ohio Environmental Protection Agency 
40 South Main Street 

45402-2086 Dayton, Ohio 

Dear Mr. Sar 

SUBMITTAL OF 
COMPENSATION 

c and Mr. Mitchell: 

REVISIONS TO THE SITEWIDE COMPREHENSIVE ENVIRONMENTAL RESPONSE 
AND L I A B I L I T Y  ACT QUALITY ASSURANCE PROJECT PLAN 

This letter formally transmits the revisions to the Sitewide Comprehensive 
Environmental Response Compensation and Liabil ity Act (CERCLA) Qual i ty 
Assurance Project Plan (SCQ) (Enclosure 1) for your approval. 

The SCQ has been revised to reflect the organizational and procedural changes 
that were implemented at the Fernald Environmental Management Project (FEMP) 
following award of the Environmental Restoration Management Contractor (ERMC) 
contract. 
possible to minimize future revisions. Other organizational changes include 
revision o f  forms and figures to reflect the ERMC organization. 

The specific position titles have been kept generic wherever 

The procedural changes reflect the transition to the ERMC. In addition, as 
various FEMP organizations began implementing the SCQ, it was determined that 
clarifications, addenda and further details were necessary. The revisions to 
the SCQ will lead t o  more effective implementation of the document at the FEMP 
since it will reflect updated procedures in place at the'site. 

In accordance with the document change request (DCR) procedure of the SCQ, a 
DCR form is included with Enclosure 1. To facilitate review of the revisions 
to the SCQ, a Summary-of Changes has been included for each volume of the SCQ. 
The Summary of Charges identifies the proposed change and the reason for 
change. All changes from the previous SCQ, revision 0.1, dated April 27, 
1993, have been backshadowed. 
held, approximately two weeks after receipt of this document, to discuss 
approval of the document. 

Additionally, we recommend that a meeting be 

@ Recycled and Recyclable gs 
/ 

I / 



If you o r  your  s t a f f  have any quest ions,  p lease c o n t a c t  John H. T r y g i e r  a t  
(513) 648-3154. 

S i n c e r e l y ,  

FN:Tryg ier  

Enclosures:  As S t a t e d  

cc 

K. 
J .  
A. 
J. 
G. 
M. 
P. 
M. 
T. 
J .  
J .  
AR 

cc 

D. 
P. 
H. 
C.  

w/enc: 

A. Chaney, EM-424, TREV 
Ackr idge, USEPA 
A1 wan , USEPA-V 
Broadway, USEPA 

B u t l e r ,  USEPA-V, 5CS-TUB-3 
H a r r i  s ,  OEPA-Dayton 
P r o f f i t t ,  OEPA-Dayton 
Schneider, OEPA-Dayton 
Kwasn i ews k i  , OEPA-Col umbus 
Michael  s, PRC 
Coord ina tor  

Schupp, USEPA-V 

w/o enc: 

J .  Carr ,  FERMCO 
F. Clay,  FERMCO 
W .  Richardson, FERMCO 
Sut ton,  FERMCO 

e r n a l  d Remedi a 
P r o j e c t  Manager 

A c t i o n  



FEMP SCQ 
DOCUMENT CHANGE REQUEST 

REQUEST #: SCO-93 ~ 0 0 1  

Issue Date: 18 October 1993 

Page 1 of 

This form is used to initiate pennanent change to controlled distribution project-apecific procedures. D o m W i m h t h i . b k k  

1 9 . 0 c t .  1993 REQUESTOR: H. E. Richardson PHONE #: 738-0003 REQUESTED DATE: 
Rev. 0.1 date1 

DCRTITLE: SCQ Change Pages SECTION/PAGE #: various REV. DATE:27 A p r i  1 1993 

CHANGE JUSTIFICATION: 

Rev. 0.1 date1 
DCRTITLE: SCQ Change Pages SECTION/PAGE #: various REV. DATE:27 A p r i  1 1993 

CHANGE JUSTIFICATION: 

R e f l e c t s  o r g a n i z a t i o n a l  and procedura l  changes t h a t  were implemented f o l l o w i n g  award 
o f  t h e  ERMC c o n t r a c t .  Inc ludes  r e v i s e d  forms and f i g u r e s  where a p p l i c a b l e .  

CONTENT OF CHANGE: 
O r g a n i z a t i o n a l  changes a r e  c o n s i s t e n t  w i t h  t h e  ERMC t r a n s i t i o n .  
t o  keep changes gener ic  t o  min imize  f u t u r e  r e v i s i o n s .  
c l a r i f i c a t i o n s ,  a d d i t i o n a l  i n f o r m a t i o n ,  and f u r t h e r  d e t a i l s  requested as FEMP 
o r g a n i z a t i o n s  began implement ing t h e  SCQ. 

E f f o r t s  were made 
Procedural  changes r e f l e c t  

IMP LEM ENTATl ON DATE: 

El EFFECTIVE DATE: 1 r  1993 

0 OTHER: 

REQUIRED APPROVALS: 

N/A 
DATE OTHERS AS REQUIRED DATE FEMP PROGRAM/PROJECT MGR - AS1 

N I A  
QA OFFICER - AS1 DATE 

N f A  
DATE OTHERS AS REQUIRED DATE FEMP PROGRAM/PROJECT MGR - PARSONS 

\ /  

TO BE COMPLETED BY DOE 

A. Prior EPA notification required? d G E S  O N 0  

B. Prior EPA approval required? 6 E S  O N 0  

. /  / .  

0 YES E60 

3 
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SCQ 
Section/Page 

4 4  L. .- . 

Proposed Change Reason for Change 
- 

SUMMARY OF CHANGES 
SCQ REVISION 0.2 

VOLUME 1 
3 SEPTEMBER 1993 

Global 

The following changes are being proposed to the Sitewide CERCLA Quality Assurance 
Project Plan (SCQ) as part of limited Revision 0.2. These changes were requested by 
FEMP users who submitted comments on the SCQ as they made efforts to implement the 
document requirements in sampling and analysis projects. 

Achieves consistency with 
other FEMP documents, 
such as RI/FS 
documentation 

I The proposed changes are presented by SCQ section number, followed by the page number 
on which the change appears. This will make the review process more efficient. 

_____ 

Global 

Changed "0-U" to "OU" 

Changed "RI/FS Contractor" to 
"ERMC 

Organizational change 

Global 

Global 

.- 

References to FEMP changed to 
FEW personnel as appropriate 

Global 

Global 

"Federal Facility Compliance 
Agreement" changed to "Federal 
Facilities Compliance Agreement" 

Changed "Environmental . Organizational change 
Compliance and Quality 
Assurance Department of the 
prime operating contractor" to 
ERMC QA or QC Division as 
appropriate 

All references to "prime 
operating contractor" changed to 
"ERMC" 

Changed "glacial drift" to "glacial 
overburden'' 

Correct error 

The term overburden was 
designated at the FEMP for 
use in connection with the 
Great Miami Acluifer 

Reflects transition to 
ERMC and clarifies that 
production activities have 
ceased 

Corrects grammatical error 



~~ 

Glossary/2 Added CTR (Contract Technical 
Representative) to Acronym List 

Proposed Change Reason for Change SCQ 
Section/Page 

Glossary/2 Added CPI (Continuous 
Performance Improvement) to 
Acronym List 

FERMCO uses CPI rather 
than Total Quality 
Management as its 
operating philosophy 

Added to Appendix D with 
changes to Data Validation 
Plan 

Glossary/Z Added CRA (Furnace Atomic 
Absorption RDL Standard) to 
Acronym List 

Added CRU (CERCLA/RCRA I Unit) to Acronvm List 

f 

Glossary/2 CRU is a division name 
utilized bv FERMCO 

CTR is a position title 
utilized by FERMCO 

Glossary/3 Added DOE-FN (Dept. of 
Energy Fernald Field Office) to 
Acronym List 

Designates the Fernald 
Field Office as DOE 
branch having oversight of 
FEMP activities 

Added FERMCO (Fernald 
Environmental Restoration 
Management Corporation) to 
Acronym List 

FERMCO assumed 
responsibility for FEMP 
activities under the DOE 
through the ERMC 
contract 

.. .. 

~~ 

Glossary/Q Added FMPC (Feed Materials 
Production Center) to Acronym 
List 

This acronym is used in the 
SCQ but was previously 
overlooked 

~ 

Glossary/4 Added FWHM (Full-Width Half 
Maximum) to Acronym List 

This acronym is used in the 
SCQ but was previously 
undefined 
~ ~ ~ ~~ 

This acronym is used in the 
SCQ but was previously 
undefined 

Glossary/6 Added MCA (Multi-Channel 
Analyzer) to Acronym L&t 

Added to Appendix D with 
changes to Data Validation 
D h l l  

Glossary/6 Added MDC (Minimum 
Detectable Concentration) to 
Acronvm List 

This acronym is used in the 
SCQ but was previously 
undefined 

Glossary/7 Added NLO (National Lead of 
Ohio) to Acronym List 

I 



SCQ 
Section/Page 

Glossary/7 

Glossary/8 

7 -  

Proposed Change 

Added OCTR (Off-Site Custody , 

Transfer Report) to Acronym List 

Added PAH (Polynuclear 
Aromatic Hydrocarbons) to 
Acronym List 

Glossary/9 

Glossary/ 10 

Reason for Change 

Added RIR (Request for 
Additional Information/ 
Resubmittal) to Acronym List 

Added SSOD (Storm Sewer 
Outfall Ditch) to Acronym List 

Reflects chain-of-custody 
form title used for off-site 
sample shipments 

Reflects changes to 
Appendix A and Appendix 
D 

Added Comparability to 
Terminology List 

Added Composite Sample to 
Terminology List 

Glossary/9 

Clarify the meaning of the 
term 

Clarify the meaning of the 
term 

Added RER (Relative Error 
Ratio) to Acronym List 

Added to Appendix D with 
changes to Data Validation 
Plan 

Added to Appendix D with 
changes to Data Validation 
Plan 
Added to maintain 
consistency between the 
SCQ and other site 
documents, such as FU/FS 
documentation 

Glossary/lO 
.. 

Glossary/ 1 1 

Added TAL (Target Analyte 
List) to Acronym List 

Added WMCO (Westinghouse 
Materials to Acronym List 

Added to Appendix D with 
changes to Data Validation 
DlZUl 

This acronym is used in the 
SCQ but was previously 
overlooked 

Glossary/l6 Changed abbreviation of ppb to 
"parts per billion" 

Corrected typing error; pre- 
viously read "parts of 
billion" 

Glossary/ 18-29 

Glossary/ 18 

Terminology definitions were 
changed to' complete sentences 

Added A R A F t s  to Terminology 
List 

Clarity and consistency 
were necessary. 

Clarify the meaning of the 
term 

Glossary/ 19 

Glossary/ 19 



~~ 

Proposed Change Reason for Change SCQ 
Sect ion/Page 

Glossary/ 19 Added Condition Adverse to 
Quality to Terminology List 

Clarifies term used in 
revised DR/CAR 
procedure 

~ 

Clarifies term used in 
revised DR/CAR 
procedure 

Change reflects switch from 
prime operating contractor 
to ERMC 

Glossary/20 Added Condition Significantly 
Adverse to Quality to 
Terminology List 

Changed definition of Contractor 
in Terminology List 

Glossary/ZO 

Added Environmental 
Restoration Management 
Contractor to Tenninolorrv List 

~ ~- 

Reflects change from prime 
operating contractor to 
ERMC 

Glossary/20 

Glossary/21 Changed "FEMP Sampling and 
Analysis Management 
Coordinator" .to "FEMP 
Analytical Laboratory Services 
Department" 

Reflects organizational 
change and eliminates 
confusion 

GlossaryL2 1 Added Field Sample to 
Terminoloev List 

Clarify the meaning of the 
term .. 

Added Grab Sample to 
Tenninolow List 

Clarify the meaning of the 
term 

Glossary/22 Revised definition of Hazardous 
Substance 

Definition was revised per 
Legal Affairs Division 

Definition was revised per 
Legal Affairs Division 

Clanfy the meaning of the 
term 

Glossary/23 Revised definition of Hazardous 
Waste 

Glossary/23 Added Instrument Detection 
Limit to Terminology List 

~~ ~ 

Revised definition of Monitoring 
Well 

Includes additional 
information to clarify types 
of monitoring wells at the 
FEMP 

Glossary/24 

~~~ ~ ~ ~ 

Indicates that the FEMP is 
an NPL site as opposed to 
Superfund 

Glossary/24 Added National Priorities List to 
Terminology List 

~~ ~~ 

Added pH to Terminology List Glossary/Z Term used in text but not 
included in Glossary 

7 



SCQ Proposed Change 
Sect ion/Page 

Glossaxy/25 

Reason for Change 

Glossary/27 

Glossary/29 

Added Practical Quantitation 
Limit to Terminology List 

Added Surveillance to 
Terminology List 

Clarifies that a surveillance 
is equivalent to an EPA 
performance audit 

~ 

Added Representative Sample to 
Terminology List 

This is the same as the 
Radiological Environmental 
Monitoring Program (8th 
bullet); eliminates 

1 redundancv 

Term used in text but not 
included in Glossary 

Clarify the meaning of the 
term 

Glossary/28 Added Specific Conductance to 
Terminology List 

Term used in text but not I included in Glossam 

Added Waste Stream to 
Terminology List 

Section 1/1 

Section 1.2/2 

Section 1:2/3 

Section 1.2/3 

Section 1.2/5 

Change in 53 to state the FEMP 
is included on the NPL 

Change in bulleted list to NPL 
instead of Superfund 

Deleted 10th bullet, "routine 
environmental surveillance 
required by DOE orders" 

Clarifies how term is used 
in the SCQ 

Correct previous statement 
that the FEMP is a 
Superfund site 

~~ 

Correct previous statement 
that the FEMP is a 
SuDerfund site 

Added "waste management Include containerized 
activities under RCRA, CAA, 
CWA, etc." to bulleted list 

materials as a program or 
activity requiring collection 
and analvsis of samdes 

Changed reference to "DOE/FO" Correct error 
to "DOE-FN 

Section 1.3/5 Changed 52 to delete words '(for 
sampling and analysis" 

Omits redundant wording 
since 1.2 establishes that 
the SCQ is for sampling 
and analysis activities 



Reason for Change SCQ 
Section/Page 

Proposed Change 
_ _ _ ~  

Last paragraph: revised second 
sentence to read "...at a 
laboratory facility that has been 
audited and approved by the 
FEMP Quality Organization." 

Changed fifth bulleted item from 
". . .and whether grab or 
composite samples" to "the types 
of samples that will be collected 
(grab, composite, core, 
COLIWASA. etc.) 

Consistent with other 
organizational changes 
elsewhere in the document 

Section 1.3/5 

The original statement was 
interpreted to mean that 
only grab or composite 
samples could be collected; 
revised wording eliminates 
confusion 

Section 1.4.2/6 

9 

Changed bulleted item under PSP 
description from "RI/FS work 
plan addenda" to "RI/FS work 
plan and addenda" 

The original statement 
could be interpreted to 
mean that only addenda 
count as PSPs, when the 
work plan itself is also a 
PSP-eliminates confusion 

Section 1.4.2/6 

Added the words "if applicable" 
to requirements for agency review 
and approval 

Section 1.5/7-8 The original statement 
could be interpreted to 
mean that all PSPs require 
agency review and approval 

Correct error 

.- 
.. 

Chaneed reference to "DOE-FN" Section 1.5/8 

Added "on and off-site" to 
laboratory QC requirements 

Indicates that both on- and 
off-site labs are subject to 
QC 

Section 1.5/9 

Changed "sampling and analysis 
management coordinator" to 
"Droiect manager" 

Organizational change 

~ 

Section 15/9 Changed "designated FEMP 
QA/QC organization" to 
"designated FEMP QA and QC 
organizations" 

Denotes separation of QA ' 

and QC into two separate 
organizations and that both 
review PSPs 

Corrects error; maintains 
consistency with other site 
documents 

~ 

Section 2.1.1/ 1 Changed from "18 miles" to "17 
miles/27 km" 

Clarifies that production 
activities have ceased 

Section 2.1.1/1 Changed from "plant area" to 
"former production area" 



SCQ 
Section/Page 

52: Added These materials are 
included in the waste shipments 
being sent to NTS for disposal." 

53: Added "tributyl phosphate" 
to examples of chemicals used in 
production processes 

Section 2.1.11 1 

Refers to thorium materials 
being shipped to NTS as 
part of FEMP cleanup 

This was a significant 
component in the 
production process 

Section 2.1.1/1 

Section 2.1.1/2 

Section 2.1.1/2 

Section 2.1.1/2 

Section 2.1.1/2 

Section 2.1.1/2 

Section 2.1.2/3 

~~ 

Section 2.1.2/3 

Section 2.1.2/3 

Proposed Change Reason for Change 
I 
I 

Changed "storm water outfall 
ditch" to "storm sewer outfall 
ditch (SSOD)" 

First sentence of last paragraph 
re-written construction obscured 

First sentence of first paragraph 

Correct error 

Awkward sentence 

meaning 

Awkward sentence 
re-written 

52: Changed "Ground water is 
present in perched aquifers" to 
"Perched groundwater is present 
in hydrologic zones" 

I 

$3: Changed well' numbering 
system description. 

"Southern Ohio Water Company" 
changed. to "Southwest Ohio 
Water Company" 

construction obscured 
meaning 

Correct error 

The well numbering system 
was revised to five digits; 
there were no more 
numbers available under 
the four-digit system used 
previously 

Correct error 

$4: Changed "residents around Clarifies that production 
the plant" to "residents around activities have ceased; new 
the site" terminoloev more accurate 

#4: Changed "waste storage area 
northwest of the main plant area" 
to 'baste storage area west of the 
former production area" 

Correct error and clarifies 
that production activities 
have ceased 



SCQ 
Section/Page 

Section 2.1.2/3 

Section 2.1.2/3 

Section 2.2.2/4 

Section 2.2.2/4 

Section 2.2.2/4 

Section 2.23.2/8 

Section 
2.233/10 

Section 
2.23.4/10 

Proposed Change 

$5: Changed "runoff to the storm- 
water outfall ditch" to "runoff to 
the SSOD" 
$5: Changed "soils on the plant 
property" to "soils on the site 
property" 

$2: Changed "OUs are groupings 
of sites" to "OUs are groupings of 
site areas" 

Changed "Production Area" to 
"Former Production Area" 

Added "as approved in the RI/FS 
Work Plan Addendum" to OU3 
description 

Added to OU2 information: 'The 
remedial investigation for 
Operable Unit 2 was originally 
scheduled for completion in 1992; 
however, the data obtained were 
not validated and could not 
adequately support the risk 
assessment and other activities 
required for the ROD. 
Therefore, OU2 wil l  have to be 
characterized fully before further 
remedial Droefess can be made." 

Added additional description of 
OU3 buildings 

Added additional description of 
OU4 

Reason for Change 

Correct error 

The word plant refers to 
the former production area, 
and there is concern with 
soils that are on site not in 
this area as well 

The term "site" is generally 
used to refer to the entire 
FEMP property; using it in 
more than one context 
creates confusion 

Clarifies that production 
activities have ceased 

Updates SCQ information 

Inserted per Legal Affairs 
Division and DOE. 

Updated fiom RI/FS Work 
Plan Addendum to provide 
further information 

Updated from RI and FS 
reports to provide further 
information 



SCQ 
Section/Page 

Section 
2.2.3.51 11 

Proposed Change 

~ 

Section 
2.2.3.51 12 

Reason for Change 

Section 2.2.5112 

Changed second bullet of OU5 
description at top of page to read 
"soils not included in other OUs, 
including soils inside the former 
production area ..." 

Section 
2.2.5.1.1 14 

Previously read soils 
outside the production area, 
which is inaccurate; also 
clarifies that production 
activities have ceased 

Section 
2.252115 

Changed well numbers in 
"Groundwater" section to reflect 
new well numbering system 

Added to description of OU2 
Contaminants of concern and 
numbered paragraph 

81: Changed "potentiometric 
surface of the perched ground 
water" 'to "perched ground water" 
Changed "RA-226" to "Ra-226" 

Section . 
2.2.5.2116 

Consistency with previous 
change on page 2 of this 
section 

Information was 
inadvertently deleted from 
September 22, 1992 release 
and was re-inserted 

Correct error 

Correct error Section 
2.2.5.21 17 

g2,2nd and 3rd sentences: 
Changed *'it" to "their" 

Section 
2.2.5.3118 

Grammatical error- 
reference is to Silo 3 
contents, not to Silo 3 itself 

Section 
2.2.5.4119 

Section 
2.2.5.41 19 

Corrected "storm water outfall 
ditch to "storm sewer outfall 
ditch" 

Correct error; terminology 
consistent with other site 
documents 

Removed "pesticides" from OU3 
contaminants of concern and 
added to OU5 

Correct error 

Changed 'The RI/FS work plan 
addendum for OU-3 is being 
prepared and will be submitted to 
EPA in June 1992" to 'The 
RI/FS Work Plan Addendum for 
OU3 was approved by the EPA 
in July, 1993" 

Updated information 

Added "Since Silo 4 was never 
used, it is not considered a 
current or potential threat to the 
environment." 

Clarifies role of Silo 4 in 
OU4 



~ 

SCQ 
Section/Page 

Section 
2.2.5.5119 

~ 

Section 
2.2.5.5119 

Section 2.2.61 19 

Section 2.2.6/20 
~ 

Section 2.2.6/20 

.. 

Proposed. Change 

2nd sentence: Changed '"waste 
pit" to "waste pits" 

2nd sentence: Changed 
"production area" to "former 
production area" 

~~ ~ ~ 

Added acronym TSCA following 
Toxic Substances Control Act 

81: Changed "previous site 
oDerator" to "first site operator" 

Added to end of 51: "Specific 
actions and tasks to meet the 
requirements of the Decree were 
completed by Westinghouse 
Environmental Management 
Company of Ohio (WEMCO), 
the second site operator. 
Effective December 1, 1992, 
responsibility for maintaining 
compliance with the Decree 
requirements was assumed by the 
Fernald Environmental 
Restoration Management 
Corporation (FERMCO), the site 
Environmental Restoration 
Management Contractor 
(ERMC). The Amended 
Consent Decree was signed on 
January 22, 1993." 

Reason for Change 

Correct error--uranium is 
present in more than one 
waste pit 

Clarifies that production 
activities have ceased 

Included in acronym list but 
not used in text 

Reference was to NLO; 
updates information 

Updates information and 
reflects the presence of the 
ERMC 



~ 

SCQ 
Section/Page 

Section 2.3.3/21 

Section 2.3.3/21 

Section 2,3.3/21 
.. 

Section 2.3.3/22 

Section 2.33/22 

Section 233/22 

Section 2.3.3/24 

~ 

Proposed Change 
~~ 

Added the following before the 
last sentence in 61: "However, 
radionuclides comprise a large 
proportion of the analyses 
supporting FEMP programs and 
projects, and these radionuclide 
analyses have been used and 
verified by DOE and DOE 
contractors for many years. Since 
there are no new technology 
requirements associated with 
these analyses, it is appropriate to 
address these measurements as 
standard." 

$2: Modified 2nd sentence: 
"DQOs are developed as 
specified in Appendix C to 
determine the appropriate ASL 
for the project." 

$2: Added after 2nd sentence: 
"AU approved DQOs shall be 
controlled in a separate 
document (the DQO Manual) by 
the FEMP DQO Coordinator." 
Moved "Example: Determination 
of gross radiological 
contamination with a field survey 
meter. . ." from ASL B to ASL A 

Revised definition of ASL B 

Added SW-846 methods as 
standard methods under ASL B 

Revised ASL D title to 
"Quantitative with Fully Defined 
QA/QC and Complete Data 
Package, Including Raw Data" 

Reason for Change 

~ 

Provides additional 
clarification.on the 
Analytical Support Levels 
as analogous to the DQO 
levels defined by the EPA 

Eliminates confusion-- 
previous sentence was 
interpreted to mean that 
ASLs were selected before 
DQOs were develoDed 

Updated information on 
the D O 0  process 

Gross radiological 
contamination would be 
measured in real time, 
consistent with ASL A 

Additional detail clarifies 
samples and QA/QC 
requirements u'nder ASL B 

Ensures consistency in data 
packages and analytical 
methods 

Ensures consistency in data 
packages and analytical 
methods 



SCQ 
Section/Page 

Section 2.33/25 

Proposed Change Reason for Change 

Changed ASL E title from "Non- 
Standard" to "Non-Standardized 
Protocols" this ASL 

Title change consistent with 
additional clarification of 

Section 2.7/29 

.- 

Section 2.3.4/26 

Section 2.3.4/26 

Section 23.4/26 

Section 2.6/28 

Added RI/FS Work Plan 
Addendum for OU3 and 
Remedial Investigation report for 
OU4 as references 

81, 1st sentence: Changed Corrects grammatical error 
"provides" to "provide" 
86, last sentence: Changed Corrects grammatical error 
"forins" to "form" 
87,3rd sentence: Changed Corrects grammatical error 
"provides" to "provide" 
1st sentence: added the words "as Reference to providing a 
applicable" to the end of the schedule of completion for 
sentence. conducting routine projects; 

Certain programs are on- 
going and do not have an 
actual completion date 

~~ 

Section 3/1 

"DOE/FW" changed to "DOE- 
FN" 

Section 3/1 

Correct error 

81: Changed "DOE Femald 
Office (FO)" to "DOE Fernald 
Field Office (DOE-FN)" 
Description of Total Quality 
Management changed to 
Continuous Performance 
hmovement 

Section 3.1.4/3 

Section 3.1.4.1/3 

Used to update information 
in Section 2 

1st sentence deleted; added 'The 
FEMP is one of the first DOE 
sites to implement the ERMC 
concept." 

"Sampling and analysis Organizational change 
management coordinator" 
changed to "Analytical 
Laboratory Services organization" 

Updates information 

Correct error 

Reflects organizational 
change from WEMCO to 
FERMCO 

Section 3.13/2-3 



a -  

SCQ 
Sect ion/Page 

Proposed Change Reason for Change 

Section 3.1.4.1/3 Added paragraph describing 
duties of the DQO Coordinator 

Organizational change 

Section 3.1.4.1/4 Clarifies that this 
responsibility can be project 
sDecific 

Added statement that controlled 
document coordinator is a 
generic title 

Deleted reference to Contract 
Technical Monitor for RI/FS 

Section 3.1.4.1/4 The ERMC is now the 
RI/FS Contractor, so title. 
is no longer applicable 

Organizational change' Section 3.1.4.2/4 Reference to "Site Laboratory 
Integration Committee" deleted 

Section 3.1.5/4 First sentence: Changed "should" 
to "shall" 

Clarifies that compliance is 
reauired 

Section 3.1.5/5 Revised references to "FEMP" to 
read "FEMP personnel" 

Corrects gramniatical error 

Section 3.1.5/5 
~ 

Revised to read that an example 
list of laboratories appears in 
Appendix A and that the ERMC 
maintains an updated list 

Minimizes future revisions 
while indicating criteria for 
which contract labs are 
audited .. 

Section 3.2.1/6 First sentence: Changed 
"delegate responsibility" to 
"authorize to act" 

Clarification that the DOE 
can delegate authority but 
not responsibility 

Section 3.2.1/7 52: Changed "An individual may 
be designated QA officer for a 
project" to "A QA individual may 
be assimed to a Droiect" 

Clarifies that the person in 
question will be part of the 
designated FEMP QA 
organization 

Section 3.2.117 52: Changed "technical comments 
and recommendations consistent 

(1991)" to "technical comments 
consistent *with QA program 
requirements" 

with ANSI/ASQC-E4-1k 

Current version of E4 is not 
yet approved; referencing 
QA program requirements 
indicates that E4 is used for 
clarification purposes; word 
recommendation associated 
with E4 was deleted 

Section 3.2.1/7 Organizational change 83: Changed "Prime operating 
contractor operable unit 
managers" to "ERMC 
CERCLA/RCRA Unit (CRU) 
managers" 



SCQ 
Sect ion/Page 

Section 
3.3.2.2/10 

Section 
3.3.2.4111 
~ 

Section 3.4/12 

Section 3.5/13 
.. 
.. 

Section 3.5/13 

Section 3.5/13 

Section 35/14 

Section 3.5/14 

Proposed Change 

Changed 'This aspect needs to 
stated" to 'This aspect needs to 
be stated 

4th bullet: Changed "Quality 
Assurance samples" to "Quality 
Control samdes" 

Last paragraph on p.12: Added 
the following: "and other 
applicable sections of this 
document" and "and 
review/validation of the 
laboratory's data package. All 
subcontractor laboratories must 
be capable of meeting the 
radiochemical analysis 
performance. specifications listed 
in Amendix G." 

82: Revised to read that the 
designated FEMP Quality 
organization assesses field 
activities 
Added bullet stating that field 
inspection of sampling activities is 
conducted by the Quality Control 
organization 

Last two bulleted items: deleted 
words "technical and" 

$2: Changed "He is supported" to 
'The FEMP project manager is 
supported" 
84: Changed "FEMP sampling 
and analysis management 
coordinator's organization" to 
"Analytical Laboratory Services 
oreanization" 

Reason for Change 

Corrects grammatical error 

EPA guidance on QAPP 
preparation states that 
these samples are QC 

Clarifies that subcontractor 
labs are subject to same 
QA/QC requirements as 
ERMC lab 

Avoiding specification of 
QA or QC organization will 
minimize future revisions 

Confirms that quality 
checks are being 
implemented from the time 
of sample collection 

Analytical Laboratory 
Services does not provide 
technical support 

Inappropriate gender- 
specific language 

Organizational change 



SCQ 
Section/Page 

Section 4/1 

Section 4/1 

Section 4/1 

Section 4.1.1/2 

Section 4.1.1/3 

Section 4:i.1/3 

Section 4.1.1/3 

Section 4.1.1/3 

~~ 

Proposed Change Reason for Change 

$1: revised overall QA objective 
to read "develop procedures for 
field sampling, chain of custody, 
laboratory analysis and reporting" 

$2: changed "field quality 
assurance samples" to "field 
quality control samples" 

Clarifies objective of the 
QA program; distinguishes 
QA from QC consistent 
with organizational changes 

EPA guidance on QAPP 
preparation states that 
these samules are QC 

$5: added to last sentence: "and 
inspections conducted by the 
designated FEMP Quality 
organization." 

Clarifies that the QC 
organization has a role in 
inspections and 
surveillance, consistent with 
oreanbiational change 

Changed reference to "Quality 
Assurance" samples to "Quality 
Control" samples 

EPA guidance on QAPP 
preparation states that 
these samples are QC 

Added reference to Glossary for 
sampling event 

Changed "Appendix IC 
summarizes requirements for 
field QC samples including 
frequencies" to 'I. . .samples; 
frequencies are listed in Table 2- 
2" 

Trip blank definition: Changed 
"ASTM Type II (organic-free 
deionized water)" to "ASTM Type 
II water" 

Eliminate confusion 
between sampling round 
and sampling event 

~ ~~ 

Correct error 

Eliminates confusion 
associated with wording- 
was interpreted to equate 
ASTM Type II (distilled) 
with deionized water 

Trip blank paragraph: Added 
after 3rd sentence: "If trip blanks 
are collected for parameters 
other than VOCs, then it is not 
necessary to use a VOA bottle. 
A container appropriate for the 
determination may be used . 
instead." 

Eliminates confusion and 
clarifies that VOA bottles 
are only required when 
sampling for VOC 
parameters 



~~ 

SCQ 
Section/Page 

Section 4.1.1/3 

Section 4.1.1/4 

Section 4.1.1/4 

Section 4.1.1/4 

._ 

Section 4.1.1/4 

Section 4.1.2/5 

~ 

Section 4.1.2/6 

Proposed Change 

Field blank paragraph: Added 
that field blanks are prepared 
before the sample is prepared, at 
the sample location, and that the 
field blank container is left open 
throughout the sampling event. 
Changed definition from "ASTM 
Type II (organic-free de-ionized) 
water" to "organic-free, de-ionized 
water" 

Preservative blank definition: 
Changed "ASTM Type I1 
(organic-free de-ionized) water" 
to "ASTM Twe 11 water" 

Added reference to Table 2-2 for 
equipment rinsate sample 
frequencies . 

Added that preservative blank 
analyses are not required if 
certified ultra-pure acidsbases 
are used. 

Added preparation method and 
laboratory processing information 
on container blanks 

Last 3: Changed first sentence to 
read as follows: "A method 
blank (reagent blank, preparation 
blank) consists of the reagents 
used in sample processing added 
to ASTM Type II water (or an 
empty container) in the same 
volume or proportions required 
by the method." 

1st bullet: Deleted last three 
sentences and added "Matrix 
spike requirements are listed in 
Appendix G." 

Reason for Change 

Clarifies the method and 
frequency of collecting field 
blanks; differentiates 
between ASTM Type II 
(distilled) and organic-free, 
deionized water 

Differentiates between 
ASTM Type I1 (distilled) 
and organic-free, de-ionized 
water 

Indicates where further 
information may be 
obtained 

Clarifies that the purpose 
of the preservative blank is 
to check the purity of the 
preservative 

~~ 

Clarifies that container 
blank preparation uses no 
preservation techniques 

Eliminates confusion 
associated with the wording 
"volume of the analyzed 
matrix," which implies 
redundant sampling 

Eliminates confusion 
associated with previous 
wording that referred to 
methods no longer used 

/9 



SCQ 
Sect ion/Page 

Section 4.1.2/6 

Section 4.3.3/9 

Section 4.1.2/6 

Entire section replaced per 
revised definition of 
comparability 

Proposed Change 
~ 

2nd bullet: Changed first 
sentence to read: "Matrix 
duplicate/replicate or matrix 
spike duplicates are used to 
assess the matrix effects." 

3rd bullet: In the first sentence, 
changed "in" to "with 

Section 4.1.2/6 4th bullet: Added reference to 
Table 2-2 for QC sample 
frequencies 

4.1.2/6 5th bullet: revised 
"Intercomparison study samples" 
to "Interlaboratory comparison 
studv samDles" 

4.2/7 

.. 

Section 4.2.1/7 

Section 4.2.2/7 
~~ ~ 

Section 4.3.1/8 

Added paragraph indicating items 
included in standard operating 
procedures, PSPs and App. K for 
lab and field accuracy, precision, 
sensitivity and comparability 

Added reference to Appendix D 
at the end of this section 

Added punctuation to clarify the 
definition of percent recovery 

~~ ~ ~ ~~ 

3rd sentence: Changed "and to 
"or" 

I 

Reason for Change 

~~ 

Clarifies that matrix 
duplicates/replicates can be 
used for purposes other 
than method precision 

Corrects grammatical error 

Indicates where further 
information may be 
obtained 

Clarifies that these samples 
are for laboratory 
evaluation 

~~ 

Clarification of the types of 
information that should be 
in each document 

Refers users to App. D for 
data validation information 

Eliminates confusion 

Corrects error 

Indicates that comparability 
is possible for two sets of 
analytical data generated by 
the same or different 
procedures if all relevant 
QC criteria are met or 
exceeded 



SCQ 
Section/Page 

Section 
4.4.1.1/ 10 

Section 
4.4.1.4112 

Section 4.4.2/ 12 

Section 
4.4.2.3/14 

Section 
4.4.3.2/ 17.19 

Section 5/1 

Section 5/1 

Section 5.1/2 

Section 5.2.1/3 

~ 

Section 5.2.1/3 

Proposed Change Reason for Change 

2nd sentence: Deleted "40-hour" Certain training 
from compliance training 
program description 

requirements once covered 
by separate courses have 
now been combined, so 40- 
hour description no longer 
applies. 

Testing is not a 
requirement for all training 

Procedural change--site 
central files no longer exist 

Added "if applicable" to training 
results (pass or fail) 

$2: Deleted "site central files" 
from Administrative Record 
(AR) description 
$2: Added that sampling data Clarifies which items 
and chain of custody forms are 
excluded from the AR, but that 
the AR includes data summary 
sheets and indicates where 
sampling data is located 
Changed the entire Document 
Change Request procedure. 

belong in the AR files 

Made the procedure flow 
easier and easier to 
implement. 

Added Statement to 1st 
paragraph indicating that this 
section discusses record-keeping sample collection" 
as opposed to actual sample 
collection 

Last $,2nd sentence: Changed 
"surveillance" to "surveillances" 

Moved note to top of page 

Clarification was needed 
for the words "physical 

Corrects grammatical error 

Moving to a more 
prominent location will 
serve as clarification 

Certain drilling methods 
are more suitable in 
preventing the spread of 

Rotasonic drilling is useful 
for installing mohitoring 
wells since it minimizes 
waste and is highly accurate 

8 2  Added the need to maintain 
environmental integrity as a 
factor to be considered in 
selecting a drilling method contaminants 

$3: Added rotasonic as a drilling 
method that might be considered 
for use at the FEMP 



Proposed Change 
Section/Page 
SCQ 

Section 54/15 

Section 54/16 

Section 6/1 

Section 5.2.1/4 

$3: Changed "FEMP Health and 
Safety Department" to "FEMP 
Environmental Safety and Health 
Division" 
Second bulleted list: Changed 
"the following applies" to "the 
following apply" 

$3: Added "QC sampling 
requirements are addressed in 
Section 4" 

Section 5.2.2/5 

~~~ 

$3: Reference to Appendix J 
changed to Appendix K 
84: Revised well numbering 
system description 

Section 5.2.3/6 Revised definition of geologist-in- 
charge to "geologist, 
hydrogeologist, geologic engineer 
or field technician experienced in 
well installation and 
development" 

Section 5.2.3/15 83: Changed "in accordance with 
manufacturer instructions" to "in 
accordance with the 
manufacturer3 instructions" 

Section 6.1/2 Added note indicating that 
information in activity-specific 
logs shall not duplicate but rather 
support other required 
documentation 

~~ 

Section 6.1/2 Added "as applicable" to sixth 
bulleted item (weather 
conditions) 

Reason for Change 

Corrects error 

Additional numbers 
required for well numbers 
since all numbers had been 
used under previous system 

Reflects site procedures 

Corrects grammatical error 

Organizational change 

Corrects grammatical error 

Clarifies location of QC 
sampling descriptions since 
Section 6 discusses QA 

Clarifies that there is no 
need to duplicate 
information, but that 
information should be 
recorded in documentation 

In certain sample collection 
situations @e., indoor 
sampling of drummed 
waste), weather conditions 
are not alwavs aDDlicable 

22 
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SCQ 
Section/Page 

Section 6.2/3 

Section 6.2/3 

~ 

Section 6.2/3 

Section 6.2.2.3/5 

Section 6.23/5 

Section 6.2.4.1/7 

Section 624.117 

Section 6.2.4.117 

~ 

Proposed Change 

Deleted "description of sample 
containers, analysis parameters , 

and preservative methods 
including refrigeration" from 
sample collection form 
requirements 

81: Added reference to Glossary 
for ground water and surface 
water 
2nd bullet: Changed "natural 
above-groundwater bodies" to 
"surface bodies of water" 

Changed "are collected from 
monitoring wells and piezometers 
for volatile organic compounds ..." 
to "are collected from monitoring 
wells and piezeometers to 
determine the presence of 
volatile organic comDounds..." 

Deleted .first paragraph and 
added "Surface water sampling is 
currently being conducted at the 
FEMP in support of the RI/FS." 

$1: Changed "Sampling and 
analysis management coordinator" 
to "Regulatory Programs 
Organization" 
Changed "sampling and analysis 
management coordinator" to 
"Analytical Laboratory Services 
organization" 

Last paragraph: inserted as last 
sentence: "Quality Control is 
responsible for the laboratory 
samples and evaluating quality 
control data for reporting 
DUrDOSeS." 

Reason for Change 

These items are required 
on the Request for Analysis 
form, which is part of the 
daily log, and the sample 
label. Consistent with 
Section 5 record-keeping 
requirements 

Clarifies meaning of the 
terms 

Clarification and corrects 
grammatical error 

Clarification 

Sampling is not performed 
as part of the NPDES 
permit-corrects error 

Organizational change 

Organizational change 

This is part of the NPDES 
program and should be 
emphasized to show that 
QC is applied to the 
regulatory program 

23 I 



. 
~~ 

Proposed Change SCQ 
Sect ion/Page 

Reason for Change 

Section 6.5/15 Clarifies that preliminary 
field surveys are 
recommended rather than 
required 

$4: Substituted "is" for "shall be" 
and added as last sentence: 
'These data are generally 
included in the PSP as historical 
information." 
$5: Modified 2nd sentence to 
read "Numerous field methods 
exist for surveying, collecting and 
assessing effects of contamination 
on flora and fauna within these 
habitats." 
$2: Changed "Analytical 
laboratory chemical tests" to 
"analytical laboratory tests" 
Added "Off-site routine 
monitoring for soil, water and 
sediment" to bulleted list 

Section 6.5/ 15 Surveying was previously 
omitted 

Section 6.5/16 Clarification 

Section 6.6.1/16 Includes off-site monitoring 
under sampling for 
miscellaneous media 

Section 6.6.2117 Changed paragraph title from 
"Sample Collection 
Requirements" to "Debris Sample 
and Collection Requirements" 

Clarification 
.- 

~~ 

Section 6.6.4117 Added "liquid non-radiological" 
to list of PCB materials 

Cliyification 

Section 6.6.5/18 Added to 1st sentence: "they 
discuss sampling and analysis 
programs not covered by the 
SCQ." 

Clarifies that personnel 
monitoring is covered by 
separate procedures and is 
in Sec. 6 for information 

Section 
6.6.5.1/18 

Corrects grammatical error 82: Changed 2nd sentence to 
read "Instruments used and the 
extent of the survey. . .'I 
1st bullet: changed "monthly" to 
"bi-weekly" 

Section 
6.6.5.1119 

Procedural change 

~~ ~ 

Section 
6.6.5.3/21 

Changed "U.S. Post Office" to 
U.S. Postal Service" 

More accurate terminology 



SCQ 
Section/Page 

Section 6.7121 

Proposed Change 

2nd sentence: Changed 
"personnel identified in the PSP 
to "responsible department or 
division identified in the PSP" 

Section 
6.7.8.2126 

Section 6.7121 Added "air sampling" to bulleted I list 

83: Changed "Appendix IC" to 
'Table K-3, Appendix A" 

Section 6.7/22 Top of page: Changed "by 
FEMP" to #'by FEMP personnel" 

Section 6.7.1122 

Section 6.72/23 

.. 

Modified to state that coolers or 
chests with artificial icing 
material shall be used if 
refrigerators- are unavailable 

83: Modified to read "Plastic or 
glass containers for metal 
analyses shall be purchased pre- 
cleaned or washed. . .'I 

Section 6.7.3/23 $2: 1st sentence: Changed 
"recommended to "required" 

Section 
6.7.8.2126 

Modified 1st sentence to read 
"Samples collected from the 
former production area or 
Hazardous Waste Management 
Units (HWMUs), or samples that 
yield above background radiation 
levels, are classified for transport 
purposes as radioactive 
samples ..." 

Reason for Change 
~~ 

Clarification 

Should be included as an 
environmental samDle 

Clarification--the FEMP is 
a physical place, whereas 
FEMP personnel are 
actually conducting 
activities 

Clarification 

Clarifies that glass 
containers can be used for 
metal analyses and that, if 
the containers are 
purchased pre-cleaned, they 
do not have to be re- 
washed 

Achieves consistency with 
Table 6-1, which is labelled 
sampling requirements 

Clarifies which samples are 
classified as radioactive; 
previously read that most 
samples collected at the 
FEMP are classified 
radioactive 

Corrects error 

25 
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SectiodPage 

Proposed Change 

Section 6.3.1/8 

Reason for Change 

Section 6.3.2/8 

2nd sentence: deleted "As part of 
routine monitoring" from 
beginning of the sentence. 

Section 6.3.419 

Soil characterization for 
hazardous/ radioactive 
constituents not part of 
routine monitoring 

Section 6.3.4/9 

Section 63.4/9 

Section 6.3.4.1/9 

Section 
6.3.4.1/ 10 

Section 
6.3.4.21 11 

t 4 

Added after 3rd sentence: "Other 
reasons for sediment sampling 
include environmental 
surveillance to determine the 
concentration of target 
radionuclides" 

Modified title to ''Container 
Sampling" instead of "Drum 
Sampling" 

Modified 1st paragraph to read 
"Containers such as drums" 
instead of "drums" 

Changed "requirements" to 
"methods" 

Clarifies that soil sampling 
is done for environmental 
surveillance at the FEMP 

Clarifies that waste is 
stored in other containers 
besides drums and samples 
are collected from them 

Clarifies that waste is 
stored in other containers 
besides drums and samples 
are collected from them 

Clarification--consistent 
wording eliminates 
confusion 

12: Added "(now assumed by 
FERMCO)" to end of the 1st 
sentence 

Clarifies that FERMCO is 
the ERMC and has 
assumed contractor duties 
previously held by 
WEMCO 

Last 6 on page: Added reference 
to Glossary for waste stream 

The term's meaning varies 
slightly among site depts. 
A definition will clarify 

Added as last sentence: 
"Sampling containerized waste 
not stored in drums is conducted 
in accordance with established 
site urocedures" 

Clarification 



L Sect ion/Page 

Section 6.5/15 I 

Proposed Change 

$4: Changed 1st sentence from 
"visual inspection of the waste or 
application of process knowledge" 
to "application of process 
knowledge or visual inspection ..." 

Added as last sentence: 'The 
Paint Filter Liquids Test, an 
analytical procedure, is another 
method of determining whether 
there is free liquid in the waste." 

Changed "a particular stream" to 
"a particular waste stream" and 
"Drum sampling protocols" to 
"Drum sampling methods" 

Included defihition of opacity 

1st sentence: Changed "to 
characterize air-related 
contaminant exposures" to "to 
confirm compliance with 
applicable dose limits" 

4th sentence: Changed 
"characterize associated air 
concentrations" to "measure 
associated air concentrations" 

$2: Changed "potential exists" to 
'The potential exists" 
$2: Changed "Uranium is the 
primary particulate constituent of 
concern" to "Particulate activity is 
primarily due to uranium, 
thorium and their uroeenv" 

~~ ~~ ~ 

Added to bulleted list: "Routine 
periodic counts (species surveys 
and wetland delineation)" 

Reason for Change 

Since application of process 
knowledge is the preferred 
method of determining 
presence or absence of 
liquids it should be stated 
first 

Denotes alternative method 
to process knowledge or 
visual inspection 

Consistent wording 
eliminates confusion 

Clarification 
~~ ~ 

Correct error 

~ 

Corrects grammatical error 

Corrects error 

Previously omitted 

27 



Proposed Change SCQ 
Section/Page 

Reason for Change 

1st sentence after bulleted list: 
Changed "Appendix K" to 'Table 
K-3. ADDendix A'' 

Corrects error Section 6.7.9/27 

Clarification Section 6.8/28 83: Changed "QA representative" 
to "QA organization" 
82, 1st sentence: Changed "if any 
one of the following are true" to 
"if any one of the following is 
true" 

Section 7/1 Corrects grammatical error 
and reduces confusion; was 
interpreted to mean that all 
four conditions were to be 
met 

Section 7.1/2 Changed 1st sentence at top of 
page to read: 'The designated 
FEMP Quality organization is 
responsible for verifying through 
audits, independent surveillance 
and inspectio ns..." 

Reflects new QA/QC 
procedures in conducting 
audits, surveillances and 
inspections; demonstrates 
how sample custody 
programs are monitored 

Revised Step 2 from "Print 
duplicate sample labels" to 
"PreDare duplicate sample labels" 

Clarifies that labels need 
not be computer-generated 
but can be hand-written 

Section 7.1/3. 

.. 

Section 7.1/3 Step 6: modified to read 
"...samples are placed in a 
refrigerator and/or cooler ..." 

In the process area, field 
samples are collected but 
refrigerators are available, 
so this allows use of 
refrigerators 

~ 

Section 7.1.1/3 Modified first sentence to read: 
"Sample custody shall be 
documented from time of 
collection through final 
disposition." 

Corrects grammatical errors 
and awkward sentence 
construction in original, 
which might have led to 
misinterpretation 

Removed "gross weight" and "tare 
weight" from bulleted list 

Review of NEIC guidance 
showed these were not 
requirements for sample 
labeline 

Section 7.13/4 

Changed "sampling and analysis 
management coordinator'' to 
"FEMP Analytical Laboratory 
Services organization" 

Organizational Change Section 7.1.4/5 



4$44 

Deleted reference to Table 3-2, 
Appendix A 

SCQ 
Section/Page 

Section 7.1.4/5 Laboratory List in 
Appendix A was revised to 
be an example rather than 
actual list 

Proposed Change 

~ 

Section 7.1.5/6 

Section 7.15/7 

Modified Steps 1 and 2 to read 
"on-site processing laboratory" 

Step 5: Changed "and/or locked" 
to "and/or lock" 

Reason for Change 

~~ 

Clarification 

Corrects grammatical error 

Section 7.1.4/5 Added definition of "FEMP 
project contact" as a technical 
representative from Analytical 
Laboratory Services 

Clarifies role of the FEW 
project contact 

Section 7.1.5/6 Modified 1st sentence to read: 
"Samples collected ... accompanied 
by the SAFt/CR (Figure 7-1, 
Appendix B) or the OCTR if the 
samples are being shipped off- 
site." 

Clarifies that the SAR/CR 
is used for on-site chain of 
custody, while off-site COC 
is covered by the OCTR. 

Section 7.2;1/7 
~~ ~ 

First Note: Changed 
"Nonconformance Memo" to 
"nonconformance letter" 

~~ 

Reflects EPA guidance 
requiring a formal letter 
and reflects deletion of 
Form 15-3 

- 

Section 7.2/7- 10 Added Sections 7.2.1.1, "Sample 
Examination," and 7.2.1.2, 
"Discrepancy Resolution," to 
Section 7 

Clarifies location of sample 
examination procedure and 
reflects revised discrepancy 
resolution Dractices 

Section 7.2.1.1/7 Modified Steps 1 and 2 of sample 
bottle examination procedure to 
read "chain of custody record" 
instead of SAR/CR or OCTR" 

Minimizes future revisions 
while re-affirming that 
sample bottle condition 
shall be recorded on COC 

"environmental conditions" to 
read "defined environmental 

Clarification 

29 
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Section/Page 

Section 7.2.3/10 

Section 7.2.3/11 

Section 8.2.1/2 

.. 
f .  

Section 8.4.2/6 

Section 9.1/1 

Section 9.3/2 

Proposed Change 

Modified 87 to reflect that waste 
generated during analysis of 
FEMP samples, and unused 
samples will be properly stored 
and disposed of in accordance 
with applicable regulations and 
the Waste Acceptance Criteria 
document if returned to the 
FEMP 

Added Sections 7.2.3.1, 
"Management of Bulk Wastes to 
be Returned," 7.2.3.2, 
"Management of Unused 
Samples," and 7.2.3.3, "Archive 
Samples" 

4th bullet: Changed "National 
Institute of Technology" to 
"National Institute of Standards 
and Technology" 

Added laserphosphorescence 
analyzer;" "gas 
chromatograph/electrolytic 
conductivity detector," "gas 
chromatograph/photo ionization 
detector," and '*gas 
chromatograph/high flame 
detector" to bulleted list 

52: Changed "CLP-SOW (EPA- 

(latest version)." 
52: Changed 'Table G-2 in 
Appendix G lists six such 
inorganic methods" to 'Table G-2 
in Appendix G lists ten such 
inorganic methods" 

540/G-89-004)" to CLP-SO W 

Reason for Change 

~- 

The return of sample waste 
to the FEMP was not 
previously addressed; this 
statement clarifies that 
standard policies and 
practices are in place 
governing acceptance of 
sample waste to the FEMP 

The return of sample waste 
to the FEMP was not 
previously addressed; this 
statement clarifies that 
standard policies and 
practices are in place 
governing acceptance of 
sample waste to the FEMP 

Corrects error 

Achieves consistency with 
Appendix E 

Minimizes future revisions 

Reflects modification made 
to Tables G-1 and G-2 to 
include historical methods 
of uranium detection using 
thermal ionization mass 
spectrometry 



Section 9.4.2/3-4 

Section 10.6/3 

Section 11.2/3 

Section 1 i.3.2/3 

Section 113.2/3- 
4 

Section 1133/4- 
5 

Section 1133/5 

~ 

Proposed Change 

Added statement to 2nd bullet 
that the matrices in Table G-4 
are intended to represent the 
broad spectrum of matrices that 
wil l  be encountered; the list is 
not exhaustive. 

Changed reference from 
Aooendix J to Table 24. 

Added to 81: "Requirements for 
validaton of ASL B (user-selected 
QA/QC) and ASL E (non- 
standardized QA/QC) are 
specifically selected/defined in 
the PSP. Requirements for ASLs 
C and D are routine and fully 
defined in this document, which 
means that the PSP need only 
reference these protocols, not 
select or define." 

Deleted 1st and 2nd paragraphs 
and added: "For ASL B analyses, 
the deliyerable data package shall 
include, at a minimum, reports fo 
the following applicable analysis 
results." 

Added items to bulleted list to 
achieve consistency with 
Appendix E 

Added items to bulleted list to 
achieve consistency with 
Appendix E 

Added to last 0: "In addition, 
radiological requirements 
specified in Appendix E must be 
met." 

Reason for Change 

Clarification 

Corrects error 

Reflects data validation 
procedural change 

Reflects data validation 
procedural change 

Lists in Appendix E were 
deleted and added to 
Section 11, if needed, to 
eliminate confusion 

Lists in Appendix E were 
deleted and added to 
Section 11, if needed, to 
eliminate confusion 

Achieves consistency and 
clarifies connection 
between Section 11 and 
AppendixE . 



SCQ 
Section/Page 

Section 11.3.4/5 

Proposed Change 

Added items to bulleted list to 
achieve consistency with 
Appendix E 

Section 11.3.5/6 

Section 12/1 

Reason for Change 

Lists in Appendix E were 
deleted and added to 
Section 11, if needed, to 
eliminate confusion 

Section 12/1 

Added this section on 
Radiometric, Samples 

Section 12.1/2 

~ 

Consistent with revision to 
Data Validation Plan 

Section 1233/5 

85: Changed "FEMP QA 
organization'' to TEMP Quality 
organization" 

Section 1233/5 

Minimizes future revisions' 
by not specifying QA or QC 

Section 12.4.6/9 

Modified entire section to read: 
"Personnel conducting 
surveillance shall follow 
applicable procedures or 
surveillance checklists. 
Surveillance personnel may 
communicate directly with project 
personnel during conduct of the 
surveillance to expedite corrective 
action." 

Section 12.4.6/9 

Deleted sentence stating 
that in-process activities 
shall be documented as 
they occur along with 
conformance with specified 
requirements--concern was 
that this would lead to 
inconsistent evaluations 

Changed "nonconformance" to 
"deviation" 

Changed "performance audits" to 
"surveillances" 

Consistency in wording 
eliminates confusion 

Consistency in wording 
eliminates confusion 

Included Inspections under this 
section 

Inspections are done in the 
field by the QC 
organization 

82: Changed to reflect that 
FEMP Quality organizations or 
designees perform independent 
project surveillance and 
inspection--deleted reference to 
FEMP project manager 

The Quality organization or 
those authorized by the 
quality organization can 
perform independent 
project surveillance and 
inspection 

Changed "non-conformance" to 
"deviation" I eliminates confusion 

Consistency in wording 

Modified to reflect that deviation 
report is distinct from corrective 
action reDort 

Procedural change 
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Reason for Change Proposed Change SCQ 
Section/Page 

Section 12.4.6/9 Corrects grammatical error Final $: Changed "conduct their 
own audit" to "conduct its own 
audit" 

Section 12.4.6/9 Final 8: Changed "FEMP' to 
TEMP personnel" 

FEMP refers to a physical 
location, whereas FEMP 
personnel refers to those 
actually conducting 
activities at the site 

$1: Changed "review of activities" I to "surveillance" 
Section 13.3/2 Consistent wording 

eliminates confusion 

Section 14.1/ 1 Denotes that the data user 
does not have this role 

81: Changed "Field data shall be 
assessed by the data user" to 
"field data shall be assessed for 
accuracy, precision and 
completeness" 
$1: Changed "Quality Assurance 
(QA) samples" to "QC samples" 
$1: Changed "ensuring" to 
"assuring" 

Section 14.1/ 1 Corrects error 

Section 14.2/ 1 .- 
. .. 

Cannot mathematically 
ensure precision; assuring is 
more appropriate term 

Minimizes future revisions 
by not specifying QA or QC 

Section 14.2/2 Revised tertiary review to be a 
quality function 

~ 

Clarification Section 14.3/2 I Modified equation mesentation 

Section 14.4/2 I Modified equation presentation Clarification 
~~ 

Clarifies the means of 
determining completeness 
for a project 

Reflects revised procedure 
that empowers both the QA 
and QC organizations to act 
uuon deviations 

Section 14.5/3 Added to last 8: "Completeness 
shall be evaluated relative to the 
length of the project and the 
sDecified holding time." 

~ ~~~~ 

Section 15.1.1/2 Changed references to "QA" to 
"QA and QC" 

Consistency in wording 
eliminates confusion 

Section 15.1.1/2 Last $: Changed "non-conforming I activitv" to "deviation" 

33 
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SCQ 
Section/Page 

Section 
15.1.2.1/2 

Section 
15.1.2.1 13 

Section 
15.1.2.113 

.- 
.. 

Proposed Change 

Step 1: Changed "the initiator" to 
"QA or QC organization 
representative (hereafter referred 
to as Quality Representative" and 
added that violation was 
documented on a "Deviation 
Report (DR) Form 15-1, 
Appendix B" 
Added Note that if a written 
FEMP requirement has been 
violated then that specific 
document shall be cited, and 
regulatory requirements should 
be cited as support documents 

Step 2: Modified as follows: T h e  
Quality Representative shall sign 
and date the report and forward 
it to the FEW Project Manager 
for resolution. In addition, the 
Quality Representative shall 
determine whether a condition 
significantly adverse to quality 
(see Glossary) exists. If it does, a 
Corrective Action Report (CAR), 
Form 15-2 Appendix B, shall 
be ...." 

~ 

Section 
15.1.2.113 

Step 3: modified to indicate 
information the project manager 
is to supply on the DR form 

- 

Section 
15.1.2.113 

Section 
15.1.2.113 

Steps 4-8: Changed "QA 
evaluator" to "Quality 
Representative" 

Steps 4-5: Modified to indicate 
that the Quality Representative 
wil l  determine whether project 
manager's response to the DR is 
acceptable and complete the 
form, then return to project 
manager 

~ 

Reason for Change 

Denotes both QA and QC 
act on deviations and 
prepare Deviation Reports 

Minimizes effort in 
investigating DRs and/or 
CARS when source of 
deviation is identified 

Reflects change in 
DR/CAR: the Quality 
Representative wi l l  make 
the determination of 
whether a condition 
significantly adverse to 
quality exists; also indicates 
that because of the serious 
nature of this condition, 
only the QA organization 
can issue CARS 

The DR is separate from 
the CAR; the DR has a 
section to be completed by 
project management 

Indicates that QA or QC 
can evaluate DRs 

Clarifies role of Quality 
Representative in the DR 
process 



Ll 844 
~~ 

Proposed Change SCQ 
Section/Page 

Reason for Change 
~ 

Step 7: Modified to indicate that 
project manager will receive the 
DR form for further resolution 
until a satisfactory resolution is 
reached 

Emphasizes the importance 
of resolving DRs 

Section 
15.1.2.113 

~ 

Confirms that QA/QC are 
to follow up on DRs and 
ensure corrective action 
was implemented 

Section 
15.1.2.113 

Step 8: Added to indicate that 
Quality Representative will verify 
completion of actions 

Clarifies that subcontractor 
labs are subject to quality 
checks 

Section 
15.1.2.214 

Modified Step 1 to indicate that 
DRs for subcontractor labs would 
be processed in accordance with 
the lab's contract 

Section 
15.1.2.214 

Step 4: Changed "CAR" to "DR 
and deleted last sentence 
referencing Form 15-3 

Revised DR form now 
includes area to indicate 
corrective action taken; 
Form 15-3 was deleted 

Changed "performance and 
system audits" to "Surveillance 
(performance audits) and System 
audits" 

Indicates that surveillance 
and performance audit are 
synonymous; consistent 
wording eliminates 
confusion 

Section 15.2/4 
.. 
.. 

Changed "nonconformance with 
established procedures" to 
"deviation from established 
Drocedures" 

Consistency in wording 
eliminates confusion 

Section 15.2/5 

Section 152.1/5- 
6 .  

On-Site Corrective Actions 
section completely revised 

Reflects change that only 
QA can prepare a CAR 
and distinguishes between a 
DR and a CAR 

Section 1522/6 Changed Step 4 to read "Prepare 
a nonconformance letter defining 
and correcting the error or 
discrepancy" 

Original reference was to 
Form 15-3, which was 
deleted; EPA guidance 
indicates that a 
nonconformance letter is 
instead needed 



SCQ 
Section/Page 

Proposed Change 

Revised 1st paragraph to read 
that FEMP QA and QC 
organizations shall notify the 
project manager of recurring 
deviations 

Added reference to a variance 
request form 

Section 15.3/7 

Reason for Change 

Indicates that this 
responsibility can be 
assumed by QA or QC 

New form included with 
this revision 

Section 15.4/7 

Section 15.4/8 

Section 15.4/9 

Section 16.3/1 

.. 

Changed "a document change 
request" to "a variance request" 

Changed 'The FEMP project 
manager shall maintain a log of 
each variance request" to 'The 
FEMP project manager shall 
maintain a variance log" 

Corrects error 

Clarification of wording to 
indicate that tracking of the 
variance would occur in . 

project management 

Added as 2nd sentence: 'The 
types and frequencies shall be 
addressed in the PSP." 

Clarifies reference to 
periodic reports to be 
submitted to FEMP project 
managers for specific 
projects 
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GLOSSARY 

ACRONYMS 

- A -  

A 
AA 
ACBM 
AEC 
AEDE 
ALARA 
AnaLIS 
ANSI 
ARAR . .. 

ASAP 
ASL 
ASME 
ASQC 
ASTM 
AVGRRF 

BDN 
BFB 
BIN 
BNA 
BNAE 

Acid extractables 
Atomic Absorption 
Asbestos-Containing Building Materials 
Atomic Energy Commission 
Annual Effective Dose Equivalent 
As Low As Reasonably Achievable 
Analytical Laboratory Information System 
American National Standards Institutes 
Applicable or Relevant and Appropriate Requirement 
Automated Sampling and Analysis Program 
Analytical Support Level 
American Society of Mechanical Engineers 
American Society of Quality Control 
American Society for Testing and Materials 
Average Relative Response Factor 

BioDeNitri fication 
pBromoFluoroBenzene 
Base Neutrals 
Base Neutrals Analysis 
--Neutral and Acid Extractable organic 
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ACRONYMS (cont.) 

- c -  

CAA 
CADD 
CAM 
CAR 
CCB 
ccc 
ccs 
ccv 

CDROM 
CEC 
CERCLA 

CF 
CFR 
CIS 
CIT 
CLP 
COLIWASA 

ccvs 

Clean Air Act 
Computer Aided Design and Drafting 
Continuous Air Monitor 
Corrective Action Report 
Calibration Control Blank 
Calibration Check Compounds 
Contract Compliance Screening 
Continuing Calibration Verification 
Continuing Calibration Verification Sample 
Compact Disks Read Only Memory 
Cation Exchange Capacity 
Comprehensive Environmental Response, Compensation, 
and Liability Act 
Calibration Factor 
Code of Federal Regulations 
Characterization Investigation Study 
Colorimetric Indicator Tubes 
Contract Laboratory Program (U.S. Environmental Protection Agency) 
Composite Liquid Waste Sampler 

CRDL 
CRHT Contract-Required Holding Time 

Contract-Required Detection Limit (in the CLP) 

CRQL 
CRR Contract-Required Recovery 

CTM Contract Technical Monitor 

Contract-Required Quantitation Limit (in the CLP) 

cv Coefficient of Variation 
CVAA Cold Vapor Atomic Absorption methods for mercury analysis ' .  

CWA Clean Water Act 

~ 3 9  
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ACRONYMS (cont.) 

DBC 
DCAR 
DCR 
D&D 
DDR 
DFTPP 
DI 
DMR 
DMSRD 
DOE 

DiButy 1Chlorendate 
Deviation and Corrective Action Report 
Document Change Request 
Decontamination and Decommissioning 
Data Deficiency Reports 
Decafluorotriphen y lphosphine 
De-Ionized (water) 
Discharge Monitoring Report 
Data Management System Results Database 
U.S. Department of Energy 

DOT . U.S. Department of Transportation 
DQ ' DataQuality . 
DQO Data Quality Objective 
DR Deviation Report 
DVP Data Validation Plan 
DVT Data Validation Team 
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ACRONYMS (cont.) 

- E -  

ECD 
EC&QA 
EDP ' 

EG&G 
EPA 
EPDM 
EP Tox 
ERA 
ERMA 
ERMC 
ETS 

FACTS 
FEMP 

.. 

Electron Capture Detector 
Environmental Compliance and Quality Assurance Section 
Electronic Data Processing 
EG&G, Inc. 
U.S. Environmental Protection Agency 
Ethylene-Propylene-Diene Monomer 
Extraction Procedure Toxicity 
Executive Resource Associates, Inc. 
Environmental Resource Management and Analysis 
Environmental Restorkion Management Contractor 
Effluent Treatment System 

- F -  

Femald Analytical Computerized Tracking System 
Femald Environmental Management Project 

FID Flame-Ionization Detector 
FLAMM FEMP Laboratory Analytical Methods Manual 

FPM FEMP Project Manager 
FR Federal Register 
FS Feasibility Study 
FSDCP Field SamplinglData Collection Package 
FSP Field Sampling Plan 
F T A A S  Flame Technique Atomic Absorption Spectroscopy 
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ACRONYMS (cont.) 

- G -  

GC Gas Chromatography (or Chromatograph) 
GC/ECD Gas Chromatography/Electron Capture Detector 
GC/FID Gas Chromatography/Flame Ionization Detector 
GUMS Gas Chromatography/Mass Spectrometer 
GFAA Graphite Furnace Atomic Absorption 
GIS Geographical Information System 
GUI Graphical User Interface 

-H- 

.. 

HMT .. Hazardous Materials Table 
HSL Hazardous Substance List 
HWMU Hazardous Waste Management Unit 

-1 -  

ICB 
ICP 
ICs 
ICV 
ICVS 
ID 
IDL 
IR 
IS 
IT 

Initial Calibration Blank 
Inductively Coupled Plasma (spectroscopy) 
Interference Check Sample 
Initial Calibration Verification 
Initial Calibration Verification Sample 
IDentification 
Instrument Detection Limit 
InfiaRed 
Internal Stapdards 
International Technology Corporation 
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ACRONYMS (cont.) 

- L- 

LAACC Large-Area, Activated-Charcoal Collector 
LCS Laboratory Control Sample 
LIMS Laboratory Information Management System 
LLD Lower Limit of Detection 
LSA Low Specific Activity 
LSC Laboratory Services Contract 

.. 
.. O M -  

MCL Maximum Contaminant Level 

MDA 
MDL 
MOSA 
MPT 
MS 
MSA 
MSIMSD 
MTE 

Minimum Detectable Activity 
Method Detection Limit 
Methods of Soil Analysis 
Multiple Processing Technology 
Mass Spectroscopy (or Spectrometer) 
Method of Standard Additions 
Matrix SpikelMatrix Spike Duplicate 
Measuring and Testing Equipment 
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ACRONYMS (cont.) 

P 
'._ 

NCP 

NESHAP 
MDA 
NIST 

NPDES 
NPL National Priorities List 
NRC Nuclear Regulatory Commission 
NTU Nephelometric Turbidity Units 

National Contingency Plan for Oil and-Hazardous Substances Pollution 

National Emissions Standards for Hazardous Air Pollutants 
National Institute on Drug Abuse 
National Institute of Standards and Technology 

National Pollutant Discharge Elimination System 

NEPA National Environmental Policy Act I 

- 0 -  

OAC Ohio Administrative Code 

OEPA Ohio Environmental Protection Agency 
OJT On-the-Job Training 
OR0 
OSHA 
ou Operable Unit 

Oak Ridge Operations (or Office) 
Occupational Safety and Health Administration (or Act) 
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- P -  

PCB 
PE 
PIC 
PID 
PP/ROD 
PQL 
PSP 
PVC 

PolyChlorinated Biphenyls 
Performance Evaluation 
Pressurized Ionization Chamber 
Photo-Ionization Detector 
Proposed Plan/Record of Decision 
Practical Quantitation Limit 
Project-Specific Plan 
Polyvinyl Chloride . . 

- Q -  

QA Quality Assurance 
Q W P  Quality Assurance Program Plan 
QNQC Quality AssurancelQuality Control 
Qc Quality Control 
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ACRONYMS (cont.) 

- R -  

RA Remedial Acti-n 
RAM RadioActive Material 
RCRA 
RD Remedial Design 
RDL Required Detection Limit 
REMP Radiological Environmental Monitoring Program 

Resource Conservation and Recovery Act 

RGC Reactivity Group Code 
RI Remedial Investigation 
RIC Reconstructed Ion Chromatograph 

RIS Relational Interface System 
ROD .. Record of Decision 
RPD Relative Percent Difference 
RPM Remedial Project 'Manager 
RQL Required Quantitation Limit 
RRF Relative Response Factor 
RRT Relative Retention Time 
RSD Relative Standard Deviation 
RSE Removal Site Evaluation 
RvA Removal Action 
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- .- 

SA 
SARA 
SAWCR 
SAS 
SCQ 
SDG 
SDWA 
SOP 
sow 
SPCC 
SQL 
SR 
SRPD 

Spike Added 
Superfund Amendments and Reauthorization Act 
Site-wide Analysis RequestICustody Record 
Sample Analysis Selection (or Summary) 
Sitewide CERCLA Quality Assurance Project Plan 
Sample Delivery Group 
Safe Drinking Water Act 
Standard Operating Procedure 
Statement of Work 
System Performance Check Compound 
Structure Query Language 
Sample Result 
Self-Reading Pocket Dosimeter 

SSR Spike Sample Result 
SVOA 
SWQ Site-Wide Quality 

Semi-Volatile Organic Analysis (or Analytes) 

TCL 
TCLP 
TIC 
TLD 
TOC 
TOX 
TQM 
TSCA 

Target Compound List 
Toxicity Characteristic Leaching procedure 
Tentatively Identified Compound 
ThermoLuminescent Dosimeter 
Total Organic Carbon 
Total Organic Halogens (or Halides) 
Total Quality Management 
Toxic Substance Control Act 
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ACRONYMS (cont.) 

- u -  

UST 
UV/VIS 

VOA 
voc 

Underground Storage Tank 
UltraVioletMsible Spectrum 

- v -  

Volatile. Organic Analysis (or Analytes) 
Volatile Organic Compound 

.- 

- w -  

W C O  Westinghouse Environmental Management Company of Ohio 

WTP Water Treatment Plant 

- x -  

XRF X-Ray Fluorescence 

***** 
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ABBREVIATIONS 

Ag 
As 

Ba 

silver 
arsenic 

barium 

cc 
Cd 
cm 
CN 
co 
cpm 
c u  
Cr 

.. 
.. 

cubic centimeter(s) 
cadmium 
centimeter(s) 
cyanide 
cobalt 
counts per minute 
copper 
C h r o m i w n  

- D -  

- B -  

- c -  

disintegrations per minute 
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ABBREVIATIONS (ant.) 

- E -  

Eh 

F 
ft 

redox potential 

fluoride 
foot or feet 

.- 

- F -  

- G -  

-H- 

hydrogen 
mercury 

in 

- I -  

inch or inches 
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ABBREVIATIONS (cont.) 

- K -  

K 
kg 

L 

m 
ma 
Mg 
mg/L 
min 
mL 
d m i n  
mrem 
m r e d h  
msl 
mV 
m/z 

' hydraulic conductivity 
kilogram( s) 

- L -  

liter 

.- .. 

meter@) 

magnesium 
milligram(s) per liter 
minute(s) 
mi l l i l i t e r (S )  
meters per minute 
millirem(s) 
millirem per hour 
(feet above) mean sea level 
millivolt( s) 
Ratio of mass (m) to charge (2 )  of ions measured by GUMS 

*Pere(s) 
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ABBREVIATIONS (cont.) 

Pg microgram(s) 
Pg/g microgram(s) per gram 
pg/L microgram(s) per liter 
pmhodcm micromhos per centimeter 

NJA not applicable 
nCi _ _  nanocuries 
ng .- nanogram 
n I 3 w  nanogram(s) per microliter 
NIK not known 

- N -  

- 0 -  

0 



ABBREVIATIONS. ... (coni.) . z ~ 

- P -  

Pb 
P W  
pCiJL 
PH 
PPb 
PPm 
PPt 
Po 

r 
Eta 
Rn 

S 

T 
Th 

.. 

lead 
picocuries per gram 
picocuries per liter 
hydrogen-ion concentration of acidity or alkalinity 
parts e billion 
parts per million 
parts per trillion 
polonium 

radius 
radium 
radon 

- s -  

coefficient of storage or storability 

transmissivity 
thorium 

- T -  
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ABBREVIATIONS (cont.) 

U 

V 

Zn 

%D 
%R 
%RSD 

- u -  

uranium 

vanadium 

- v -  

- z -  

percent difference 
percent -v=Y 
percent relative standard deviation 

***** 
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Accuracy . Accuracy refers to the closeness of a measured value to the accepted true value. 

Adminictrat ive Record . This is the official repository for CERCLA related information 
documenting progress of programs and projects aimed at remediation of &h6 FEMP. Contents 
of the Administrative Record are determined by th8 DOE. Copies of the Administrative Record 
contents are accessible bg the public. 

Analvtical Batch. 
as a group, relative to instrument calibration checks, quality control samples, etc. 

a group of twenty or fewer FEMP samples analyzed 

.. 
Aauifer. !H&@w .......... .........,...........A .h%3::* @## geological formation, group of formations, or part of a formation that 
is sufficiently permeable to conduct groundwater and yield a significant quantity of water to 
wells and springs. 

Associa ted Dt&/Resu I@. Data or results d related to a particular QC check or analysis. 
Association may be: (1) sample specific holding time, (2) method specific for samples with the 
sample delivery group (calibrations), (3) constituent specific for samples of the same matrix in 
the SDG, or (4) a combination of (2) and (3). 

;fW&ww%. a a particular Qc analysis methodology (e. g., 
-.... ......................... i.. ....... Associated SamDIa. .......,....I...... % ..... - ...,.....,.,.. ...... v., 

for an initial calibration, all samples run under the same calibration curve). 

Audit. an in-depth review of an entire program, including an evaluation of the 
associated quality assurance program and procedures, effkctiveness of its implementation, and 
review of associated documentation (synonymous with system audit). 

..... .- .. 
Calibra 
number ?standards and based on response versus concentration. 

....... -?,.& ..... P. the establishment of an analytical curve using the appropriate 

I. 1 I 
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TERMINOLOGY (cont.) 

CaDillarv Water. Water Sa held as a film around soil particles and in tiny spaces between 
particles in the unsaturated zone. Capillary water is held in the soil by surface tension, which 
acts as an adhesive force. 

Carrier. To minimize the loss of a radioactive species during sample processing, a carrier, a 
quantity of nonradioactive material with chemically identical behavior to the analyte(s) of 
interest, is added to the sample. 

CJ%RCLA -Covered. programs or proj 
functions required by ERCLA program 
programs or projects fulfill requirements of the NCP or the Consent Agreement. 

CERCLA-Driven. 
Agreement. 

are required by the NCP or the Consent 

Chemical Yield. "h$y@d :.:.;.:.:<.;<.;+:.;, .............................. @ ~~ the amount of Carrier recovered compared to amount added (used 
to correct the final analytical result). ' 

.. 

Confined Aau ifer. overlain by a confining bed. The 
confining bed has a significantly lower hydraulic conductivity than the aquifer. 
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“ENWN0U)GY (cont.) 

Consent Aereement. 

Operable Units (Ow; conducting Removal Actions (RA), Remedial Investigations (RI), and 
Feasibility Studies (FS); preparing Records of Decision (ROD); and implementing Remedial 
Design (RD) and Remedial Actions (RA). The goal of the Consent Agreement is remediation 

Contarmna Ut. 
or matter that h 

Coatractor. organization that the DOE has appointed to function in a 
smific capaci reports to the DOE or its designee. the 

physical, chemical, biological, or radiological substance 
air, soil, or water. 

P a c b .  See Sample Delivery Group. 

Oua linea. Data qualifiers are specifically defined letters, groups of letters, and symbols 
used by data validators to qualify the useability of data. 

subcontractors on-site. The designated FEMP Quallty Assurance Organization may utilize 
Quality Assurana Resources of other contractor and subcontractor organizations to fulfill its 
duties. 

mime& A designee is an individual designated to perform a function in place of the defined 
responsible individual. The delegation of authority to a designee must be documented in the 
project record and must include the scope and length of time the delegation is in effect. 

from a specified requirement; 
a condition in which a characteristi 

does not conform to prescribed limits, a required document is not available or is inadequate, a 
regulatory requirement was violated, or a procedure does not field desired results. 

DuDlicate. &- W l V & /  ,, may be a second analysis (or count) of the same sample (duplicate 
analysis) or identical analyses of two samples that were obtained from a single sample (duplicate 
sample). 
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TERMINOLOGY (cont.) 

Feasibilitv Study . See Remedial InvestigatiodFeasibility Study. 

-* FEMP The DOE Fernald Environmental Management Project, formerly a uranium processing 
plant named Feed Materials Production Center. Consists of a 1050 acre site and potentially 
affected off-site areas. 

FEMP Administrative Record Coordinator. 
responsible for main 
and associated Nes. 

on, technical review of project-specific 
plans, issuing sample numbers, coordinating site laboratory services, preventing redundancy in 
sampling and analysis, and overall coordination of sampling and analysis activities on-site. 

FEMP Controlled-Document Coordinator. 

to controlled documents at the FEMP. 
representative or designee responsible. 

group 
utilize 

expertise and resources of other contractor and subcontractor . .  organizations to fulfill its duties. 

-* 
subcontractor personnd during the course of a project. 

maintains project liaison with laboratory or other 

for the execution and completion 
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TERMINOIDGY (cont .) 

Fluid. 
flows or moves, whether in a semisolid, liquid, sludge, gas, or any other form or state. 

any material or substance that 

Formation. rm a body of consolidated or unconsolidated rock, characterized by 
a degree of lithologic homogeneity that is prevailingly, but not necessarily, tabular and is 
mappable on the earth surface or traceable in the subsurface. 

Format ion Fluid. 
opposed to introduced 

present in a formation under natural conditions, as 

Fullv Penetrat inp Well. 
constructed in such a way that it withdraws water from the entire thickness of the aquifer. 

drilled to the bottom of an aquifer and 

GaininP St-. the flow is being increased by inflow of 
groundwater (that is, effluent with respect to groundwater). The hydraulic head of the stream 
surface has a lower potential than the surrounding groundwater environment, so groundwater is 
discharged t6 the stream. 

i 

Grouodwater. water under the earth’s surface that forms a natural reservoir, 
water at or above atmospheric pressure which is below the land surface in the zone of saturation, 
or water in a saturated zone or stratum beneath the surface of land or water. 

Gullv or Rill. miniature valley with steep sides cut by running water and through 
which water ordinarily runs only after rainfall. The distinction between a gully and a rill is one 
of depth. A gully generally is an obstacle to farm machinery and is too deep to be obliterated 
by ordinary tillage. A rill is of lesser depth and can be smoothed over by ordinary tillage. 
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TERMIN0U)GY (cont.) 

ynldinp Tie. For validation purposes, the holding time is the time from sample collection 
to laboratory analysis. 

Hvdraulic Conductivity. mm ..&4&&h coefficient of proportionality describing the rate at which 
water can move through a permeable medium. The density and kinematic viscosity of the water 
must be considered in determining hydraulic conductivity. 

60 



GLOSSARY 
FERNALD EVONMENT-NT PROJECT Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 24 of 30 

TERMINOLOGY (cont.) 
. . . .  

responsible 
r a pamcular program 

4 also responsible for day-today liaison with the 
FEMP project contact. 

m. Natural leachate is liquid that has percolated through solid waste and dissolved 
soluble components, and any liquid, including any suspended components in the liquid, that has 

aste materials. 

LosinP stream. influent with respect to groundwater (i.e., there is a net 
loss of stream water to the groundwater system). The hydraulic head of the stream surfam has 
a greater potential than the surrounding groundwater environment, so the stream water 
contributes recharge to the aquifer. 

: m-2 <.... the minimum count rate that can be routinely detected b w e r  Limt of D&g,&g 
(radionuclide analyses). 

.. ,-... 

digestion and'measurement method and on the accuracy of the result. 

Method Blank. 
processing as the samples. 

# ;vi: prepared with the same reagents and put through the same 

Monito riw Well. T&K@ ,.A A .I .A. a well installed in a selected location and screened at a specific depth 
to allow monitorinp of chemical and hvdraulic Darameters of the eroundwater and aauifer. - I -  . - -  
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TERMINOLOGY (cont.) 

flows, also termed channel-excess flows. One characteristic of overland flow is that it is 
ephemeral. 

PartiaUv PenetratinP Well. constructed in such a way that it 
draws water directly from a fractional part of the total thickness of the aquifer. The fractional 
part may be located at the top or the bottom of the aquifer or anywhere in between. 

Piezometer. ?@'#&@#$$&@f@ a bored, drilled, or driven shaft or a dug hole with a depth 
greater than the largest surface width; a shaft or pit dug or bored into the earth, generally 
cylindrical, and often walled with bricks or tubing to prevent earth from caving in with its main 
purpose behg to monitor groundwater elevation or pressure; or a nonpumping well used to 
measure the elevation of the water table or potentiometric surface. 

Ponding. ' m a g i %  . . ...rv*sx.m%> *.FdY?.>%.>>Y+?+d standing water on soils in closed depressions. The water can be 
removed only through percolation or evapotranspiration. 

Precisioq. 
Measurements that are repeatable within small limits are said to be precise. 

the measure of the repeatability of an analysis or measurement. 

Process* any water that, during manufacturing or 
processing, comes into direct contact with, or results from, the production or use of any raw 
material, intermediate product, finished product, byproduct, or waste product. 
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TERMINOLOGY (cont.) 

Pr . In the context of this SCQ, a~*&j@$& a defined set of ongoing activities, such 
as :=e monitoring, that will be continudin basically the same format for an indeterminate 
length of time (e.g., the CERCLA Program, Environmental Compliance Monitoring 
Groundwater Program, and Environmental Monitoring Program). Programs are subject to the 
Same substantive requirements regarding sampling and analysis as projects. Because projects 
may be subsets of programs, all SCQ requirements for projects also apply to programs 
conducting similar activities. 

Proiect -Suecif'ic Plans. PSP@m ;.: .,.,.,, <.:.:.:.: .... r.,....,,. scoping documents required for any program or project. 
Project-specific plans for FEMP sampling and analysis activities should include elements defined 
in Section 6 of the SCQ. Project-specific plans may include, but are not limited to, work plans, 
field sampling plans, health and safety plans, and standard operating procedures. 

proiect. In the context of this SCQ, @=8@?@ .....,A ..w,:.. . ,,..,,,,,,,, a defined set of activities pursued towards a 
defined final conclusion. Examples of projects at FEMP include the remedial investigation/ 
feasibility studies for each operable .unit, removd%e evaluations, and removal actions. A 
project may be included within a program. 

""""">"v~<<.w? 

m t e .  -83 ,,A* <.S.,.<.XH? an aqueous solution and impunties (dissolved and suspended solids) 
resulting frdin .. the process of converting uranium ore and other source material to uranyl nitrate. 

Reawnt Blank. See Method Blank. 

Rechaa.  
zone of an aquifer. 

Rechame A m .  
aquifer. Infiltration moves downward into deeper parts of an aquifer in a recharge area. 
A recharge area is where water reaches the groundwater by surface infiltration. 

a natural or artificial process by which water is added to the saturated 

downward components of hydraulic head in the 

-* a public document that explains which cleanup alternatives 
will be used at a Natio List site. The ROD is based on information and technical 
analysis generated during the Remedial InvestigatiodFeasibilhy Study and consideration of 
public comments and community concerns. 

Redox Potential. 
elements in water. 
involving elements present in more than one oxidation state. 

the expected level of oxidation and reduction of 
A measure of aqueous electron concentration controlled by reactions 
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TERMINOLOGY (cont.) 

lye Percent Difference. 'I%i.m .:.>..: .,.,.; ....................... ............. i$ . ....... a measure of precision using results from duplicate 
analYSeS. 

. Remecbal Act ion. consistent with permanent remedies taken instead of, 
or in addition to, removal actions in the event of a release or threatened release of a hazardous 
substance into the environment to prevent or minimize the release! of hazardous substances so 
that they do not migrate to cause substantial danger to present or future public health or welfare 
or the environment. 

i .  
includes developmen 

Remedial Invest iwiodFeasibilitv Study. consists of two distinct but related 
studies that are usually performed concurrently. The Remedial Investigation is intended to 
gather data necessary to determine the types and extent of contamination at a Superfund site and 
assess risk to human health and the environment posed by identified contamination. The 
Feasibility Study identifies and screens cleanup alternatives and produces a detailed analysis of 
the technology and costs of remedial alternatives. 

Removal Act ioq. 
releases of hazardous substances that require expedited response. 

a short term, immediate action that is taken to address 

Removal Site Evaluation. to determine whether a site poses an 
imminent or potential hazard to human health and the environment requiring initiation of a 
removal action. 

RunotT. (1) precipitation discharged into stream channels from an area. Surface 
runoff is water that flows off the surface of the land without sinking into the soil. Water that 
enters the soil before reaching surface streams is called groundwater runoff or seepage flow from 
groundwater (W.S. Soil Conservation Service) or (2) any rain water, leachate, or other liquid 
that drains overland from any part of a facility. 
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TERMINOLOGY (cont.) 

&mDle Deliverv G rouq. T'hEi'ii .... ,,,, , ,, a group of samples, usually fewer than 20, received over a 
period of up to 14 calendar days. Data from all samples in an SDG are contained in one data 
package. SDG is synonymous with data package in that the results from the samples in the SDG 
are (usually) reported in the one package. 

SaIIlD . . . x . w ~ " d < , . y : . y , , + x m * w  
line Activity. 

; ' I % ~ p h g ; . a c t r v i t p ~  :.:*w,*>&**.:.:.... .. ..Ku ,... . ....,/*,*.~:.~~,:.~:.. ..?**,>A the total of a number of steps required to be 
completed to collect a single sample. 

. . . . . .~,..,,,,,,N,*,..*, . . ~ < < < < < + , y ~ ~ ~ ~ < <  .... 
Sampling Event. ~ ~ ~ I & g @ ? m ~  refers to collection of a sample from a single location 

~ 

for a specific project. 

Smr, line Round. 
locations for a specific project during a specified time period for a similar purpose. 

refers to collection of samples from one or more 

=*. .*:~$$!?+?''' ' '. m.x:** 

Zom. : ,:,~. . ~&rat@$@.&$.pj ~ ~ ~ ~ . . * ~ ~ ~ . .  , where the voids in the rock or soil are filled with water 
at a pressure greater than.atmospheric. The water table is the top of the saturated zone in an 
unconfined aquifer. 

%3?.n* 
water table,'or a small spring with little or no discernable flow. 

an area where water oozes from the earth, a surface expression of the 

m. m&q "shall include all areas within the property boundary of FMPC [now FEMP] and 
any other areas that received or potentially received released hazardous substances, pollutants, 
con taminants, or hazardous constituents. The term shall have the Same meaning as 'facility' as 
defined by Section lOl(9) of CERCLA, 42 U.S.C. 89601(9)." (Consent Agreement, April 9, 
1ggQ 

u- 
processing of uranium metal. 

of waste solids derived from the molten 

m the subsurface to the surface that occurs without 
expression of the water table. 

m. (noun) In context of equipment calibration, 
established by authority as a rule for the measurement of a 
temperature, mass). (adj) 
operating procedure), material (e.g. standard gauge), or calculation (e.g. standard deviation). 

something set up and 
. concentration, length, 

a regularly and widely used method (e.g. standard 
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TERMINOLOGY (cont.) 

S U h O  I l w .  
the FEMP while 

dividual or organization that performs a service for 

Surface *<.:<.. ' . . ~ . ~ . , ~ ~ . ~ ~ ~ ~ : ~ ~ . ? ~ ~   ma*^ . . .. .open to the atmosphere and. subjezt to surface runoff. watt& A,.? 

Tefloq. 
document, teflon refers to any fluorocarbon plastic. 

l?&?@%&$ i..... . . .,.. . .. . . . ... %vx+ a fluorocarbon plastic manufactured by the DuPont Corporation. In this 

i# a small quantity of a ( u s u y )  pure radionuclide, different than those of Tracer. .................................... 
interest, but expected to behave similarly (Le., is added to a sample to determine the effect of 
processing and to derive a correction factor if necessary). 

Tremie L i e  Method of Grouting. inserting grout into a 
borehole to ensure that there are no void spaces. A hose or pipe is inserted into a borehole to 
within five feet of the bottom of the opening. Grout is pumped through the hose or pipe. As 
the borehole fills, the tremie line is retracted at approximately the same rate as the hole is 
filling. 

Unconf- med Aauifer. no confining 
beds between the zone 

m-"" rated Zone. ~ . . . . . ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  between the land surface and the water table. It 
includei the root zone,' intermediate zone, and capillary fringe. The pore spaces contain water 
at less than atmospheric pressure, as well as air and other gases. Saturated bodies, such as 
perched groundwater, may exist in the unsaturated zone. 
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TERMINOLOGY (cont . ) 
~ ~ : ~ ~ ~ ? ~ ~ . ~ : . : ~ , ~ ~ . ~ ,  '.Y .+>:.:..w?, Water Table. w>m&ab[a!g ..,..,."",>.wC)..v,,~. >..A the surface in an unconfined aquifer or confining bed at 

which the pore water pressure is atmospheric. It can be measured by installing shallow wells 
extending a few feet into the zone of  saturation and then measuring the water level in those 
wells. 
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Section 1 

INTRODUCTION 

The Fernald Environmental Management Project (FEMP) is owned by the U.S. Department of 
Energy (DOE) and is a former uranium processing facility. The current mission of the FEMP 
is waste management and environmental restoration; as such, it is subject to a wide range of 
environmental statutes and regulations. 

DOE entered into a Federal Facilities Compliance Agreement (FFCA) with the U.S. 
Environmental Protection Agency (EPA) in 1986 (U.S. Department of Energy, 1988) to bring 
the site into compliance with the Resource Conservation and Recovery Act (RCRA) and the 
Clean Water Act (CWA). 

Since then, the FEMP was (NPL) for environmental cleanup 
as mandated Compensation, and Liability Act 
(CERCLA). ment between the DOE and the 
EPA, so the two parties entered into a Consent Agreement in April 1990, which was amended 
in September 199 1. 

The EPA resuires that environmental monitoring and measurement programs that it mandates 
or supports contain a centrally managed Quality Assurance (QA) program. Parties generating 
data under such a program shall be required to implement procedures that ensure precision, 
accuracy, completeness, and representativeness of the data and documentation thereof (U.S. 
Environmental Protection Agency, 1991). 

1.1 PURPOSE 

Collection and analysis of environmental samples is an integral part of fulfillment of the site 
mission and compliance with environmental regulations. A single sample of a specific medium 
from a specific lacation may be capable of providing data for a number of investigation, 
restoration, waste management, and regulatory uses. Therefore, it is necessary that investigation 
sampling and analysis be conducted to provide useable, valid data of known quality so that use 
across programs is possible and the level of uncertainty associated with such use is known. 

The Sitewide CERCZA Qualiry Assurance Project Plan (SCQ) program was developed for FEMP 
environmental sampling and analysis with a twofold purpose: (1) establish minimum standards 
of performance for operational and analytical activities, and (2) ensure that standards are 
followed by parties covered by the program as defined in Section 3. 
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This document, the SCQ, is a revision of the Quality Assurance Project Plan prepared for the 
FEMP Remedial Investigation/Feasibility Study, which fulfills requirements of the 1986 Federal 
Facilities Compliance Agreement between the DOE and the €PA. Inclusion of the FEMP on 
the NPL resulted in a subsequent decision to modify the RUFS Quality Assurance Project Plan 
to encompass all site programs generating environmental data, ensuring useability of the data for 
the FEMP CERCLA program. The SCQ integrates CERCLA requirements into applicable 
sampling activities at the FEMP, consistent with €PA recommendations to consolidate QA 
requirements and documents whenever possible (U.S . Environmental Protection Agency, 1989a). 

1.2 SCOPE 

The SCQ was developed to direct environmental sampling and analysis to support ultimate 
remediation of the site. To this end, ongoing and future environmental projects at the FEMP 
shall comply with Quality AssurancdQuality Control (QAIQC) requirements specified herein. 
The following projects are included in FEW activities and covered by the SCQ. 

Remedial InvestigatiodFmibility Study (RUFS) - Consists of two distinct but related 
studies conducted at sites and usually performed concurrently. During the remedial 
investigation, data are gathered to determine the nature and extent of contamination at 
the site and to assess risk to human health and the environment posed by identified 
contamination. The feasibility study results in identification of cleanup requirements and 
a detailed analysis of the technology and costs of remedial alternatives, which are used 
to fokulate the Record of Decision (see Glossary Terminology). 

Removal Site Evaluations - Assessment of the need for a removal action required 
by ongoing or threatened release of contaminants that may adversely impact public health 
or the environment without immediate response. 

Removal Actions (RvA) - Short-term, immediate actions that address releases of 
hazardous substances which require an expedited response. 

Remedial Design 0) - Engineering phase that follows the Record of Decision, when 
technical drawings and specifications are developed for subsequent remedial action at an 
NPL site. 

Remedial Actions (RA) - Construction or implementation phase that follows remedial 
design of a selected cleanup alternative at an NPL site. 

Other programs and activities at the FEMP which require collection and analysis of samples 
under SCQ criteria include the following. 

0 RCRA groundwater monitoring 
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0 RCRA closures 

0 Clean Air Act (CAA) monitoring, including stack monitoring for National Emissions 
Standards for Hazardous Air Pollutants (NESHAP) compliance 

0 Clean Water Act (CWA) 

0 Safe Drinking Water Act (SDWA) 

National Environmental Policy Act (NEPA) 

0 Toxic Substances Control Act (TSCA) 

0 

0 Underground Storage Tank (US") 

Radiological Environmental Monitoring Program (REMP) 

0 construction 

The SCQ is designed to ensure that work performed for environmental programs and supporting 
activities at .the FEMP are of adequate quality to fulfill project-specific Data Quality Objectives 
@QOs). The organization, objectives, functional activities, and specific QMQC activities 
associated with the CERCLA .program at the FEMP are presented. Basic requirements for 
sampling, sample handling and storage, chain-of-custody records, and laboratory and field 
analyses are specified in the sections and appendices of the SCQ. 

Data generated under this project are intended to fulfill defined needs of DOE, EPA, Ohio 
Environmental Protection Agency (OEPA), and the public. DQOs, and requirements for 
meeting and verifyrng DQOs, are included as part of the SCQ. Sampling efforts implemented 
under the SCQ are designed to accomplish the following. 

0 assess environmental conditions in air, soil, groundwater, and surface water 

0 

0 

aid in identifying areas requiring immediate removal actions 

assess variability in the measurement process along with sources and magnitude of 
variation in results generated 

0 provide a means of determining whether a sampling program meets DQos 

0 identify areas requiring remedial action 
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QA/QC procedures in the SCQ were developed in accordance with applicable DOE orders, 
professional technical standards, regulatory requirements, guidelines, and specific project goals 
and requirements. The following documents were considered. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Interim Guidelines and SpeciJkuions for Preparing Quality Assurance Project Plans 
(U.S. Environmental Protection Agency, 1983) 

S u p e w  Remedial Design and Remedial Action (RD/RA) Guidunce (U.S. Environmental 
Protection Agency, 1986) 

DOE Order 5700.6B and 5700.6C, Ouality Assurance (U.S. Department of Energy, 
1986a and 1991) 

DOE order 1430.1, Manag inp the DeDartment of Energv's Scientific and T e c h n i d  
Information (U.S. Department. of Energy, 1986b) 

Data Quality Objectives for Remedial Response Activities (U.S. Environmental Protection 
Agency, 1987) 

Guidance for Conducting Remedial Investigations and Feasibility Studies (RUFS) Under 
C E R U  (US. Environmental Protection Agency, 1988) 

Content .. Requirements for Quality Assurance Pqjecr Plan (TA, 1989) 

Final St&rd - Quality Assurance Project Plan Content Document (U.S. Environmental 
Protection Agency, 1989b) 

DOE Order 232 1.1, Auditinp of Prorrams and Opera0 'oris (U.S. Department of Energy, 
1m 

Quality Assurance/Quality Control Guidiance for Removal Activities (U.S. Environmental 
Protection Agency, 199oa) 

Model Quality Assurance Project Plan (U.S. Environmental Protection Agency, 1991) 

Guidance for Data Useability in Risk Assessment (US. Environmental Protection 
Agency, 1991b) 

In addition, SCQ requirements shall be consistent with the intent of other DOE orders that 
pertain to environmental sampling and analysis. 

7/ 
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The SCQ provides for document changes in response to evolving program needs as new projects 
are implemented at the FEMP. The SCQ is intended to be a dynamic document in that it meets 
current site needs while retaining the flexibility to respond to advances in analytical methods, 
field techniques, operating procedures, and changes in the FEMP mission. 

Techniques and procedures are appropriately referenced and, as improvements are proposed and 
accepted, document change requests (DCRs) will be drafted and distributed for comment andor 
approval. References to EPA guidance documents, journal articles, textbooks, and FEMP 
contractor methods and guidelines are an integral part of this document. Referenced documents 
are available to users and reviewers as public documents or upon request to the DOE Fernald 
Field Office(DDEt.Fq. ..,lrSQrr > > u. 

Referenced DOE orders are available from the FEMP library. 

1.3 USE OF THE SCQ 

The FEMP SCQ is not a standard quality assurance project plan. It differs from the typical 
CERCLA WFS Quality Assurance Project Plan because of the complex and diverse nature of 
the activities and waste sources at the site. The SCQ is a cross between a quality assurance 
program plan and a quality assurance project plan. The SCQ provides overall site-wide quality 
assurance planning for sampling and halysis activities planned or ongoing at the FEMP. These 
activities include non-CERCLA environmental monitoring as noted in subsection 1.2. 

(1) it is a document that establishes the requirements for 
environmental sampling and analysis, and (2) it is a working-level document with standardized 
procedures for common field activities that can be incorporated into Project Specific Plans 
(PSPs) (subsection 1.4.2). Requirements for planning, implementation of plans, and assessment 
of activities are included so that it may be used like a QA program plan as defined by the EPA 
(1980). The SCQ also fulfills the requirements of a QA project plan as defined by the EPA 
(1983), except the portions that refer to specific samples. 

Planning requirements are identified in Sections 2, 3, and 4; Appendices C, E, and F; and, to 
a lesser degree, Sections 5 ,  6, and 7. Implementation requirements are set forth in Sections 5 ,  
6, 7, 8, 9, 10, and 13 and Appendices I, J, and K. Assessment requirements are defined in 
Sections 11, 12, 14, and 15; Appendices D and F; and, to a lesser degree, Section 4 and 
Appendix E. 

Geotechnical analyses and measurements are conducted on soils, sludge, and waste for 
treatability studies and engineering design purposes and are bound to the requirements of the 
SCQ. Analyses and measurements for engineering design shall be conducted in accordance with 
standard methods (see section 5.3.3) at a laboratory facility that has been audited and approved 
by the . However, engineering data that will not be used for 
environmental decision making, as determined through the DQO process, are excluded from 
other administrative requirements of the SCQ. 

72 



. .. . _ .  

m A L D  ENVIRONMENTAL MANAGEMENT PROJECT m o d  
QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 

Page 6 of 12 

1.4 ASSOCIATED DOCUMENTS 

1.4.1 Laboratory Analytical Methods 

Appendix G of the SCQ provides standardized methods or performance criteria for analyzing 
samples for a wide range ofpameters of interest at the FEMP. 

1.4.2 Project Specific Plans 

Project-specific supplements to the SCQ shall be generated for each project initiated after 
approval of the SCQ requiring sampling and analysis. PSPs shall complement and enhance the 
SCQ where appropriate and are not intended to repeat information contained in the SCQ. PSPs 
shall serve as comprehensive plans (Section 3) that include the following information. 

0 historical information relevant to the specific project 

0 assessment of existing data 

0 identification of data needs and quality requirements through the DQO process described 
in Appendix C including reference to the appropriate DQO summary forms and 
specifying the intended use of the data 

sample collection points and how they were chosen 0 .- 

0 analytical methods to be used and corresponding analytical support levels (Section 2) 
including QMQC requirements and corrective action limits 

PSPs may also include the following. 

0 WFS work plan rrw addenda for each operable unit 

removal action work plans 

0 RCRA closure plans 

0 RCRA groundwater quality assessment plans 
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0 radiological environmental monitoring plans 

regulatory permits 

PSPs shall be wped as required by the specific regulatory or program requirements. Subsection 
1.5 outlines the relationship between the SCQ and PSPs. 

1.4.3 Health And Safety Plan 

Health and safety requirements, in accordance with 29 CFR 1910 and 1926, are documented in 
the site health and safety plan (Westinghouse Materials Company of Ohio, 1990). Although 
some of the instruments used in health and safety monitoring are also used for environmental 
screening, the requirements of this document do not apply to health and safety monitoring. 
Requirements for generation of project-specific health and safety plans are included in the site 
health and safety plan. 

1.5 IMPLEMENTATION OF THE SCQ 

Figure 1-1 in Appendix A is a flow chart that summarizes and simplifies the steps involved in 
implementing the SCQ. The steps are as follows. 

1. 

2. 

3. 

.4. 

5. '  

6. 

7. 

8. 

9. 

10. 

Identify a problem or a project requiring collection and analysis of environmental data. 

Identify applicable SCQ requirements. 

Initiate generation of the PSP. 

Define DQOs. 

Review and revise DQOs. 

Prepare the PSP. 

Review and revise the PSP. 

Submit PSP for agency revie 

Revise PSP if necessary. 

Receive agency approval of PSP 

74 
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11. Implement PSP. 

If, during project execution, it is determined that the project objectives have changed, the DQos 
and PSP may need to be revised. If so, the following additional steps shall be taken: 

12. Revise DQOs and PSP. 
. ..,.:,. . ..._. . . ;; . ._., 

13. F E W  project manager, designated FEMP QA organization and q,@m review and 
approve. 

14. Submit revisions to required Amended Consent Agreement or Consent Decree projects 
to appropriate agency for approval ir@W@. ’... :.:.:.:...>. ... ..,. <”,....>,.:(..,:,~+ 

15. Agency project manager approval of :gmg&@ psps. 
, , , . , , , .._......... ....................... 

16. Implement revised PSP. 

The DQO process (Appendix C) focuses on providing data that are useful for the purposes of 
the data collection effort. The proceis results in preparation of a logic flow statement (including 
a decision rule or potential subsequent actions) to be kept on record and a DQO summary form 
to be referenced in the PSP. All potential uses of data shall be considered when preparing 
DQos and shall be specified in the PSP. For example, samples collected from domestic 
drinking water wells as part of DOE requirements may also be used in a planned risk 
assessment. ‘This could result in choosing a different laboratory analytical method than if the 
data were used only for DOE environmental monitoring. 

Section 3 requires that a PSP be prepared for each project incorporating sampling and analysis. 
Each sampling activity conducted for the project shall be defined in the PSP. A PSP is a 
combination of a standard QA project plan and a CERCLA work plan that incorporates 
requirements of the SCQ. Preparation of the PSP can be started simultaneously with preparation 
of DQOs, but the DQO process must be completed before the PSP can be completed. Based on 
DQos, the PSP shall specify the following requirements. 

0 SampleDesign 

e number of samples 

0 sample collection points 

e frequency of sample collection 

0 collection method 
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0 AnalyticalMethod 

e target parameters 

e detection limits 

e analytical support level 

0 QCRequirements 

e parameters or measures 

e frequency 

e QC limits 

e action levels 

e field 

e laboratory 

.. .. datavalidation 

e data management 

After a draft PSP or designee, the 
designated FEMP organizations, and grou by the activity. 
The review serves the following purposes. 

it shall be reviewed by 

0 provides a detailed technical review to ensure that accepted scientific and engineering 
practices and standardized or approved approaches are specified 

0 ensures integration and coordination of individual activities of each PSP with overall 
FEMB restoration goals 

0 

0 

reduces duplication of sampling efforts 

improves the use of data for multiple purposes 

provides consistency to sample collection efforts 



Section 1 

PSPs required as part of the 1991 Amended Consent Agreement activities shall be reviewed and 
approved by EPA prior to implementation (Section 3). PSPs generated in response to 
requirements of the consent Decree with the state of Ohio shall be reviewed and approved by 
the Ohio Environmental Protection Agency and EPA. 

The draft PSP shall be revised until approved by DOE-FN for outside agency review. Based 
on agency review comments, the PSP shall be revised until approved. Upon receipt of agency 
approval, the PSP shall be implemented according to the schedule in the plan. Implementation 
of the PSP shall consist of the following major steps, which are illustrated in the flow chart in 
Figure 1-2 (Appendix A). 

0 sample collection and field work 

laboratory analysis 

0 data validation 

0 data management 

0 data interpretation and analysis 

0 reporting results 
.. 

decision for action on problem or compliance with requirement 

There are feedback loops in the execution of the project between data validation and laboratory 
analysis and between data interpretationlanalysis and DQO preparation. Data validation can 
result in a requirement for the labomtory to re-analyze a sample because of failure to comply 
with QC requirements. In extreme cases, re-sampling may be required. These feedback loops 
may require revisions in the DQOs and PSP. 

Sometimes data analysis and interpretation results in the realization that a different use of data 
may be requited than originally intended. The DQO process shall then be reviewed to determine 
if the data are suitable for the new purpose. 

Projects ongoing at the time of SCQ implementation require special consideration. The scope 
of work for these projects 4 included in previously approved documents and may include Certain 
details which differ from the SCQ. These differences shall be identified and evaluated for each 
project to determine the effect of changes on data comparability and confidence. Changes to 
project specific documents shall be made on a case-bycase basis when it is determined that the 
benefits to data quality and comparability outweigh potential losses due to the changes. 
Requirements will not be changed for ongoing projects where no discemable benefit wil l  be 
gained. Ongoing projects do not require development of PSPs since comparable .documentation 
exists. 
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Section 2 

PROJECT DESCRIPTION 

The FEMP is owned by the U.S. Government and was formerly a uranium processing facility 
known as the Feed Materials Production Center. 

2.1 SE'ITING AND SITE HISTORY 

2.1.1 Setting 

The FEMP is located in a rural area of southwestern Ohio approximately 
northwest of downtown Cincinnati, Ohio, and eight miles southwest of Hamilton, Ohio. The 
FEMP site comprises 1,050 acres bounded by State Highway 126 to the north, Willey Road to 
the south, Paddys Run Road and the Chesapeake and Ohio Railroad to the west, and a 
transmission line right-of-way to the east (U.S. Department of Energy, 1988). The 

villages of Fernald, New Baltimore, Ross, New Haven, and Shandon are located within a few 
miles of the plant (Figure 2-1, Appendix A) (U.S. Department of Energy, 1990a). 

Ground elevations at the FEMP range from approximately 700 feet above mean sea level (msl) 
along the northern boundary to approximately 550 feet above msl where Paddys Run leaves the 
property near the southwest corner. Natural surface runoff at the plant is generally east to west 
into Paddys Run, which flows south to the Great Miami River. Runoff from the northeast 
comer of the FEMP drains into a small, intermittent tributary of the Great Miami River. 
Surface runoff within most of the former plant production area is captured in a storm-sewer 
system that discharges to a storm-water retention basin. After solids have been allowed to settle 
out of the collected runoff, water from the basin is discharged along with treated waste water 
to the Great Miami River through an effluent line permitted under the National Pollutant 
Discharge Elimination System (NPDES) provisions of the Clean Water Act (U.S. Department 
of Energy, 199Oa). 

area occupies approximately 136 acres in the center of the DOE prope 

.- 

Before construction of the stormwater retention basin, storm flows in excess of the capacity of 
.the main effluent line were discharged to the storm +@@ outfall ditch @$$lX@. .:.,:.:.~~,~~,;~:.:~~.:., ... These runoff 
events are suspected of contributing significant amounts of contaminants from the main plant 
area to the surface water system (U.S. Department of Energy, 199Oa). 

interbedded glaciofluvial (glacial stream), lacustrine (lake), and loess (wind blown) deposits of 
lenticular geometry (U.S. Department of Energy, 19%). 

78 
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separated into an upper and lower unit by a clay-rich lacustrine deposit, locally referred to as 
blue clay, which ranges from zero to about 20 feet in thickness (US. Department of Energy, 
199Oa). A generalized cross section of the subsurface in the FEMP area is included in Figure 
2-2 in Appendix A. 

roundwater is present in 
glacial overburden an 

zones, composed of coarser, better-sorted lenses 
fill below buildings and along utility lines. 

Groundwater flow within the overburden is discontinuous and may be subject to extreme 
seasonal fluctuation. The upper 20 to 30 feet within the outwash is unsaturated; and the 
remainder forms the Great Miami Aquifer, which has been designated a sole-source aquifer by 
the EPA. Under the plant area, the Great Miami Aquifer is separated into an upper and lower 
unit by the blue clay. r portion is unconfined and receives recharge from Paddys Run 
(a losing stream) and as well as the overburden. The lower portion is semi-confined 
and, probably, is primarily recharged by leakage through the blue clay (U.S. Department of 
Energy, 199Oa). 

Groundwater users in the area surrounding the FEMP draw primarily from the Great Miami 
Aquifer. The most significant usage is by the South= Ohio Water Company, which operates 
a series of radial collector wells east of the FEMP. G%mdwater is also produced from private 
wells at the plant for remedial process and sanitary purposes. Other groundwater users include 
production facilities to the south of the FEMP, residents around the &g, *.A and other private and 
commercial users (U.S. Department of Energy, 199Oa). 

In the area around the FEMP, the portion of the Great Miami River that is not affected by the 
Southwest Ohio Water Company collector wells is a discharge area under normal hydrologic 
conditions. The lower portion of Paddys Run between New Haven Road and the Great Miami 
River is a gaining stream during part of the year and a losing stream at other times. Paddys Run 
is also a gaining s t r a n  where its bed is on the clay-rich glacial overburden (north of the K-65 
area), as evidenced by small seeps and springs along its banks and tributaries. '. 

The Great Miami River is a losing stream where drawdown induced through pumping of 
Southwest Ohio Water Company collector wells reduces the aquifer head below the stream level. 
Paddys Run is a losing stream between the K-65 area and approximately New Haven Road. It 
loses flow to the aquifer along other stretches during periods of low flow. 

79 
~~ 
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2.1.2 Production History 

The U.S. Atomic Energy Commission, predecessor to the DOE, began construction of the Feed 
Materials Production Center (now the FEW) in 1951 and began operations there in 1952. 
Operations consisted of foundry and other processes to convert natural uranium ore concentrates 
and recoverable, recyclable residues into uranium metal and compounds. The primary function 
of the plant was production of metallic uranium fuel corn and uranium compounds for use in 
U.S. defense programs. 

In addition to the primary uranium products, small amounts of thorium were produced. The site 
currently serves as the thorium repository for the DOE, where a variety of thorium materials 

containing uranium, Ra-226, and daughter products were processed at the site. 

A variety of chemicals (e.g., nitric acid, anhydrous hydrogen fluoride, 
magnesium metal, metal cleaning solvents, coolants, and lubricating oils 
production processes. As a result of these operations, various tvpes of liquid and solid matrix 
wastes were generated. These wastes can be broadly categorized as hazardous, non-hazardous, 
radioactive, and mixed (hazardous wastes with radioactive material). 

Many solid and liquid wastes were stored or disposed of on site. Radium-bearing 
sing were stored in two concrete silos in a waste storage 
area (Figure 2-3 in Appendix A). Metal oxide wastes were 

silo. A fourth silo was constructed, but remains unused. Uranium metal production wastes 
were placed in pits in the waste storage area, and an on-site landfill was operated to dispose of 
solid waste. Construction debris was disposed on site separately from the waste storage area, 
as was fly ash from the boiler plant. 

Releases of contaminants from the FEMP to environmental media have been noted during past 
investigations (U.S. Department of Energy, 199Oa). These releases include runoff to the SO#$ 
and Paddys Run; discharges of uranium to the Great Miami River; and releases and spills of 
uranium-bearing materials, solvents, and other material to soils on the ’@ property. Affected 
media include perched groundwater (radionuclides and volatile organic materials), groundwater 
in the Great Miami Aquifer (radionuclides and volatile organic compounds), surface water and 
sediments in Paddys Run and the Great Miami River (radionuclides), and, possibly, aquatic and 
terrestrial biota. It is also suspected that air emissions contributed to both on-site and off-site 
deposition of radionuclides. More detailed descriptions of site history and previous 
investigations are included in paragraph 2.2.3. 
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2.2 REGULATORY ISSUES 

2.2.1 Federal Facilities Compliance Agreement 

The DOE Oak Ridge Operations Office entered into a Federal Facilities Compliance Agreement 
(FFCA) with the EPA pertaining to the FEMP (then Feed Materials Production Center) on 18 
July 1986 pursuant to Executive Order 12088 (43 Federal Register 47707). The FFCA set forth 
compliance with existing environmental statutes and implementing regulations. Key elements 
of the Federal Facilities Compliance Agreement include bringing the site into compliance with 
the Resource Conservation and Recovery Act (RCRA) and the Clean Water Act (CWA) and 
initiating a Site Remedial Investigation/Fasibility Study (RUFS). 

2.2.2 Consent Agreement 

The Feed Materials Production Center [now the FEMP] was added to the National Priorities List 
(NPL) in 1989. A Consent Agreement, outlining activities and schedules to be performed in 
order to remedy the site condition, was entered into by the DOE and EPA in April 1990. This 
agreement was revised in September 1991. Key elements of the agreement include incorporation 
of the FFCA as an attachment, recognizing that significant previous work was conducted, 
grouping the site into five Operable Units (OU) for characterization and remediation (Figure 2-4, 
Appendix A), adding a sixth sitewide OU to ensure protection of human health and the 
environment, and setting a schedule for activities from completion of the RVFS for each OU 
through signing of a Record of Decision (ROD). 

ous are groupings of &FiH .ncwrrr* .... ,.. suspected of past releases of contaminants to the environment 
based on similarity of use, process, proximity to other sites, or type of potential contaminant. 
OUs requiring characterization and remediation at the FEMP are described in the 1991 amended 
Consent Agreement as follows. 

0 ~ ov$ - Waste Pit Area: Waste pits 1 through 6, Clearwell, Bum Pit, berms, liners, and 
s&%ithin the OU boundary as approved in the RYFS Work Plan Addendum 

0 - Other Waste Units: Fly ash piles, other southfield disposal areas, lime sludge 
ponds, solid waste landfill, berms, liners, and soil within the OU boundary as approved 
in the RYFS Work Plan Addendum 

0 production area and production-associated facilities and 
equipment, above- and below-grade improvements, structures, equipment, utilities, 
drums, tanks, solid waste, waste product, thorium, effluent lines, K-65 transfer line, 
waste-water treatment facilities, fire training facilities, scrau metals piles, feedstocks, and 
coal pile 

0 OM - Silos 1, 2, 3, and 4; berms; decant tank system; and soil Gthin the OU-4 
boundary as approved in the RI/FS Work Plan Addendum 
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- Environmental Media: all potential migration pathways, including groundwater, 
surface water, soil not included in the definitions of OUs 1 through 4, sediments. flora, 

0 

and fauna 

0 Comprehensive Site-Wide Operable Unit - Evaluation of selected remedies and 
removal actions for OUs 1 through 5 to ensure that they are protective of human health 
and the environment on a site-wide basis as required by the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), the National 
Contingency Plan (NCP) (for Oil and Hazardous Substances Pollution), and applicable 
EPA policy and guidance 

A remedial investigation/risk assessment report and a proposed plan and record of decision shall 
be completed for the comprehensive site-wide operable unit if no additional action is necessary 
to protect human health and the environment. If additional action is necessary, a site-wide 
feasibility study and proposed plan and record of decision shall be prepared to address those 
concerns. 

2.2.3 Operable Unit Descriptiom. and Histories 

2.2.3.1 OUI,. Approximately 480,000 cubic yards of waste material were disposed of 
in units comprising OU1. The bulk of solid waste was disposed of in pits 3 (245,000 cubic 
yards), 4 (57,600 cubic yards), and 5 (101,OOO cubic yards). Approximately 3,700 cubic yards 
of water are in pit 5 (748,000 gallons) and 7,700 cubic yards of water are in the Clearwell 
(1,550,000 gdons) (U.S. Department of Energy, 1991a). 

Since the beginning of uranium production operations in 1952, on-property storage facilities at 
the FEMP have been used for storage of low-level radioactive wastes generated by chemical and 
metallurgical processes used at the facility. These wastes have been deposited in one of six 
waste pits or Clearwell or bum4 in the Bum Pit. The following six pits, Clearwell, and Bum 
Pit make up the 37.7 acres identified as OU1 (Figure 2-5, Appendix A). 

0 ~ Waste Pit 1 was constructed in 1952, excavated to a maximum depth of 17 feet into an 
existing clay lens, and lined with additional clay obtained from the bum pit. A portion 
of the clay liner is reported to be up to four and one-half feet thick on the bottom and 
one and one-half to two feet thick on the sides. The surface area of Waste Pit 1 is 
82,693 square feet. It holds an estimated 33,676 cubic yards of buried waste consisting 
of neutralized waste filter cake, fly ash, 55-gallon drums, scrap graphite, brick scraps, 
sump liquor, sump cake, and depleted slag (by-product of the chemical reaction between 
uranium tetrachloride and magnesium). 

Waste Pit 1 materials contain an estimated 115,352 pounds of uranium. The presence 
of a large (but unknown) quantity of drums in Waste Pit 1 was evident. in photographs 
taken during the years of active pit operation. The photographs indicate that most drums 
were empty, but the origin and nature of materials stored in these drums is unknown. 
The general consistency of Waste Pit 1 contents is semisolid to saturated eight feet below 
the pit surface (U.S. Department of Energy, 1991a). 
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In 1959, Waste Pit 1 was backfilled and covered with clean sqil. 

0 Waste Pit 2 was constructed in 1957, excavated to a maximum depth of 17 feet into 
native clay at the site of a small pond east of Waste Pit 1, and lined with compacted 
native clay. The surface area of Waste Pit 2 is 44,896 square feet. It holds an estimated 
18,478 cubic yards of buried waste consisting of neutralized waste filter cake, graphite, 
fly ash, 55-gallon drums, brick scrap, sump liquor, sump cake, depleted slag, and a large 
quantity of concrete and other construction rubble. 

Waste Pit 2 materials contain an estimated 2.66 million pounds of uranium and 890 
pounds of thorium. The general consistency of the pit contents indicates semisolid and 
wet conditions eight feet below the pit surface. 

In 1964, the pit was taken out of service, backfilled, and covered with clean soil. Waste 
Pit 2 is overgrown with grass and is fairly level with a gentle slope toward a drainage 
ditch running along the east side of Waste Pit 3 (U.S. Department of Energy, 1991a). 

Waste Fit 3 was constructed in 1959 by excavating about 27 feet into the glacial 
w&&&&% 0 A ,, />,, , > > and adding a clay layer along the pit walls. The surface area of Waste Pit 
3 is 241,373 square feet. It holds an estimated 237,053 cubic yards of buried waste 
consisting of lime-neutralized raffinate, raftlnate concentrate, slag, slag leach residues, 
filter cake, fly ash, lime sludge, and 55-gallon drums. Waste Pit 3 materials contain an 
estimated 288,041 pounds of uranium and 881 pounds of thorium. Wet-@saturated 
conditions exist eight feet below the pit surface (U.S. Department of Energy, 1991a). 

Waste Pit 3 was taken out of service as a wet pit in the fall of 1968; dry material was 
added until 1977. At this point, the pit was taken completely out of service, bacldilled, 
and covered with clean soil. Waste Pit 3 is overgrown with grass and is fairly level. 
The western side of the pit slopes steeply down to the perimeter fence and road and a 
gentle slope extends toward a drainage ditch running along the east side of the bum pit. 

Waste Pit 4 was constructed in 1960 and excavated similarly to Waste Pit 3 to a depth 
of 24 feet using a clay layer approximately twefeet-thick along the pit walls. The 
surface area of Waste Pit 4 is 83,799 square feet. It holds an estimated 53,706 cubic 
yards of buried waste consisting of process residues, filter cake, slurries, raffinates, scrap 
graphite, noncombustible trash, asbestos, %-gallon drums, and an estimated 23,500 
pounds of barium chloride. The general consistency of the contents indicates semisolid 
and wet-@saturated conditions nine feet below the surface. 

Waste Pit 4 materials contain an estimated 6.7 million pounds of uranium and 136,000 
pounds of thorium metal (5 55-gallon drums). Samples collected from borings exhibited 
levels of barium in the parts-per-thousand range resulting in a mixed-waste classification 
for Waste Pit 4. 

d 
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In 1986, the pit was covered with clean soil and graded for surface water diversion. An 
earthen berm surrounds the pit to retain surface water runoff. In December 1988, an 
interim RCRA cap, consisting of compacted clay overlain by a 45-mil-thick Hypalon, 
reinforced chlorosulfinated polyethylene liner, was installed on Waste Pit 4 (U.S. 
Department of Energy, 1991a). 

Waste Pit 5 was constnicted in 1968, excavated to a depth of about 30 feet, and lined 
with a 60-mil-thick Royal Seal, ethylene-propylenediene monomer elastomeric 
membrane. The'surface area of Waste Pit 5 is 161,103 square feet. It holds an 
estimated*98,841 cubic yards of waste consisting of solids from neutralized raffinate, slag 
leach slurry, sump slurry, and lime sludge. In addition, the effluent tower was collapsed 
into the pit and is estimated to contain 8,000 pounds of steel and 64,OOO pounds of 
concrete (U.S. Department of Energy, 1991a). Waste Pit 5 materials contain an 
estimated 11 1,737 pounds of uranium and 37,445 pounds of thorium. 

Waste Pit 5 was taken out of service in 1987 but remains open. It is partially covered 
with an estimated 750,000 gallons of water ranging in depth from three feet near the west 
end to zero feet over one-third of the length of the pit to the east. During routine 
inspections, occasional liner-joint failures and tears occurring at the surface were noticed 
and ascribed to weathering effects (Weston, 1987). Corrective action consisted of gluing 
the seam and patching tears. 

Waste Pit 6 was constructed in 1979, excavated similarly to Waste Pit 5 to a depth of 
24 f&t, and lined with an ethylene-propylenediene monomer elastomeric membrane. 
The surface area of .Waste Pit 6 is 32,400 square feet. It holds an estimated 11,556 
cubic yards of waste consisting of green salt (uranium tetrafluoride), filter cake, slag, 
process residues, and asbestos. Waste Pit 6 materials contain an estimated 1.9 million 
pounds of uranium. 

0 

The pit was taken out of service in 1985 but remains open. The surface is presently 
covered with up to two feet of standing water. The surface elevation of the water varies 
depending on the amount of rainfall and evaporation rates. A removal action to prevent 
airborne migration of exposed materials by pushing them below the water surface was 
completed in December 1990. Minor tears of the liner above the water line have been 
observed and repaired. 

0 The Burn Pit was constructed in 1957 at the site previously used to excavate the clay 
liner material for Waste Pits 1 and 2. The depth of the Burn Pit varies because of the 
sloping bottom used for access during excavation and disposal operations. The maximum 
depth is believed to be about 20 feet. The boundaries are no longer discernible from the 
boundaries of covered Waste Pit 4, but the Bum Pit area is assumed to be bounded by 
Waste Pits 2, 3, 4, and 5. The surface area of the Bum Pit is approximately 21,724 
square feet. It holds an estimated 9,074 cubic yards of waste consi'sting of burned 
laboratory chemicals including pyrophoric and reactive chemicals, waste oils, and other 
low-level contaminated combustible materials such as wooden pallets. 
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The Bum Pit is fairly level and overgrown with grass. A ditch two to three feet deep 
cuts across the area on the west side and drains toward Waste Pit 2. 

0 The Clearwell was constructed at the time of Waste Pit 1 excavation. It currently 
receives surface water runoff from the surfaces of Waste Pits 1, 2, and 3 and excess 
impounded storm water from Waste Pit 5. 

Before March 1987, the Clearwell was used as a final settling basin for process water 
that passed through Waste Pits 3 and 5 before discharge to the Great Miami River. 
Water of varying depth remains in the Clearwell at all times. The depth of sediment 
remaining in the Clearwell is presently estimated at 11 feet. 

2.2.3.2 m. OU2 consists of the solid waste landfill (containing approximately 18,000 cubic 
yards of waste), the south lime sludge pond (approximately 11,500 cubic yards), the north lime 
sludge pond (approximately 5 ,000 cubic yards), the inactive fly ash disposal area (approximately 
50,000 cubic yards), the active fly ash pile (approximately 38,000 cubic yards), and southfield 
(approximately 125,000 cubic yards of construction rubble) (U.S. Department of Energy, 
1991b). 

The Solid Waste Landfa is located in the northeast corner of the waste storage area, 
the facility is organized into five individual cells that comprise approximately one acre. 
The waste volume is believed to be approximately 16,000 to 18,000 cubic yards 
consisting of cafeteria waste, rubbish, and other types of wastes from nonproduction 
areas: Materials reported to have been accepted in the past include nonburnable and 
nonradioactive sanitary wastes generated on property, nonradioactive construction-related 
rubble, and double-bagged and bulk quantities of nonradioactive asbestos. Construction 
rubble placed in the landfill and the soil used to cover exposed wastes may have been 
contaminated with radionuclides. 

Use of the landfill was halted in early 1986. The five existing cells were covered with 
soil as they were Nled to capacity. A soil cover was placed over the five cells and the 
adjacent disposal area, forming the topographic setting shown in Figure 2-6 (Appendix 
A). Currently, sanitary Wastes and general refuse are being collected for shipment and 
disposal at approved off-site locations. 

0 South Lime Sludge Pond is an unlined pond in the southeast corner of the waste storage 
area (Figure 2-7, Appendix A), with approximate surface dimensions of 150 by 250 feet. 
Borehole log information indicates the depth of the south pond to be approximately 11.5 
feet. Spent lime sludge from the FEMP water treatment plant operations (limdalum 
sludge and boiler plant blowdown) was pumped to the pond and allowed to settle. The 
sludge volume is estimated to be approximately 11,500 cubic 
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yards and the volume of berm material is estimated to be 2,800 cubic yards. The pond 
was inactive for a number of years but was re-activated recently and currently receives 
spent lime sludge, It is now overgrown with grass and shrubs. 

0 North Lime Sludge Pond is an unlined pond (Figure 2-7, Appendix A), about 150 by 
250 feet in size, that contains an estimated 5,000 cubic yards of spent lime sludge 
(limdalum sludge and boiler plant blowdown) pumped from the FEMP water treat-ment 
plant operations. The volume of berm material is estimated to be 1,100 cubic yards. 
The height of the berm surrounding the north pond is lower than the height of the south 
pond. The depth of the lime sludge in the north pond ranges from five to seven feet. 
This pond is partially covered with water (estimated to be a maximum of 150,000 
gallons) that ranges from one to seven feet in depth. The actual volume of water varies, 
depending on plant operations and precipitation. As with the south pond, spent lime 
sludge was, until recently, pumped to the north pond and allowed to settle. This pond 
is now approximately 90 percent full. The total volume of lime sludge in both the north 
and south ponds is estimated to be 16,500 cubic yards. 

0 The Inactive Fly Ash Disposal Area is located approximately 2,000 feet southwest of 
the production area (Figure'2-8, Appendix A). A sampling program was recently 
conducted in the area, but the results have not been reported yet. The following 
observations were made based on previously existing data. 

- -  The northern portion of the inactive fly ash disposal area is on top of an old 
drainageway leading to Paddys Run. A borehole was advanced to a depth of 
about 26 feet before reaching undisturbed soil. Approximately one foot of clay 
was found in this undisturbed internal with sand located under the clay. 

The westjsouthwest portion of the inactive fly ash disposal area is on a slope just 
north of the running tracldfhg range. A boring in this area was advanced to 
a depth of 34 feet before reaching undisturbed soil. 

a 

a Assuming between 2,500 to 3,500 tons of fly ash were generated per year over 
a 38-year Operating period with a density of 80 pounds per cubic foot, a total of 
88,000 cubic yards of fly ash is estimated to exist in the active fly ash pile and 
inactive fly ash disposal area. This- may be an overestimation of the actual 
volume because some fly ash was disposed of in the Burn Pit and in Waste Pit 3 
in OU1. However, this information is the most reliable and current estimate of 
the total volume of fly ash under the stated assumptions. 

Historical photographs indicate that disposal activity ceased between 1964 and 
1968; therefore, an estimated 50,000 cubic yards for the inactive fly ash disposal 
area is reasonable based on available data. 
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e Elevated levels of uranium were found during sampling activity performed in the 
Characterization Investigation Study (CIS) (weston, 1987). It is suspected that 
waste oils containing uranium were sprayed on the pile as a dust suppressant. 
Approximately 1 ,OOO kilograms (kg) of uranium is estimated to have been present 
in the oils used as a dust suppressant (weston, 1987). 

e Building rubble, such as concrete, gravel, asphalt, masonry, and steel rebars were 
also reportedly discarded in this area. 

The Active Fly Ash Pile is located just east of the running tracWsouthfield on the 
opposite side of the south construction road and west of the storm sewer outfall ditch 
(Figure 2-9, Appendix A). The estimated volume of the active fly ash pile is about 
38,000 cubic yards. 

In current as well as past operations, fly ash from the coal-!ired boiler plant is loaded 
into dump trucks and taken to the fly ash disposal site. In the past, contaminated waste 
oils were periodically sprayed on the fly ash pile as a means of dust control (weston, 
1987). This is believed to be the reaSOn for elevated levels of radiological contaminants 
found in surface samples. 

0 The Southfield boundaries and the volume of waste therein have not been defined. 
Historical photos and borehole logs were used to estimate boundaries, waste volume, and 
area.' Based on aerial photographs from 1954 and 1957 showing where fill activity 
occurred, the boundary of the southfield assumed for the initial screening of alternatives 
and feasibility study iS shown in Figure 2-10 (Appendix A). The area covers 
approximately 11 acres and contains 125,000 cubic yards of disposed materials (U.S. 
Department of Energy, 1991b). 

The southfield was reportedly used as a burial site for construction rubble (including 
debris from razing the old administration building) that may have contained low levels 
of radioactivity. 
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2.2.3.4 m. .;.: ..n .** consists of special facilities with waste characteristics requiring potential 
applicationof singular technologies to effect final remediation. Specifically, OU4 consists of 
the IC-65 residue silos (1 and 2), metal oxide s i l $ @ ; m M ,  :.>:...m ivxy*y)(. A< .. piping and tanks below the 
silos, and the earthen embankment that provides structural support for Silos 1 and 2 (Figure 2-5, 
Appendix A). 
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2.2.3.5 m. Environmental media that repmnt  migration pathways or environmental 
receptors presently or potentially affected by FEMP activities are included in OU5. OU5 media 
are linked to the four source-control OUs (1 through 4) but are not primary sources of 
contamination. There are no waste disposal or process units associated with OU5 
(U.S. Department of Energy, 199Od). The following media are included in OU5 studies. 

0 surface water and sediments of the Great Miami River, Paddys Run, and the storm h 
outfall ditch; dynamics of contaminant transport within and between these media, and the 
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interaction of contamination in these media with groundwater in the regional aquifer and 
with aquatic communities 

0 groundwater throughout the FEMP study area and the impact of groundwater 
contamination on other media 

0 soils not included in other OUs including soils @,M the r m  .,,<,,,,,#,7,X+> production area (OU3), 
other controlled areas of the site, and suspect areas outside the FEMP boundary 

0 flora and fauna in the area, including terrestrial vegetation and animals, aquatic 
communities in the Great Miami River and Paddys Run, local agricultural products, and 
wetlands 

0 ambient air as an environmental pathway but not as a medium requiring direct 
remediation (U.S. Department of Energy, 199od) 

2.2.3.6 COmDreheDSiVe Sitewide ow rable U a. Sitewide evaluation of selected remedies 
and removal actions for OUs 1 through 5 to ensure that they are protective of human health and 
the environment on a sitewide basis 'as specified by CERCLA, the NCP, and applicable EPA 
policy and guidance. This OU was added to the Consent Agreement when it was revised in 
September 1991. 

2.2.4 Remedial Investigation and Feasibility Studies 

WFSs are conducted to collect.data required for the EPA and DOE to choose remedial actions 
sufficiently protective to mitigate excessive risks to human health and the environment from the 
FEMP (U.S. Department of Energy, 199Od). RyFSs for each of the OUs are currently 
underway to determine the nature, extent, and threat of past releases and to conduct baseline risk 
assessments, evaluation of remedial alternatives, and detailed evaluation of preferred alternatives. 

2.2.5 Contaminants of Concern 

The primary contaminants of concern that may be present in the OUs are as follows. 

OU1 - radionuclides, trace metals, asbestos, and volatile organic compounds 

OU2 - radionuclides and trace metals 

OU3 - radionuclides, trace metals, volatile organic compounds, semi-volatile organic 
compounds, Polychlorinated Biphenyls (PCB), asbestos, acids, and fuel and lubricating 
oils 

OU4 - radionuclides and trace metals 

OU5 - all contaminants of concern in OUs 1 through 4 : M m  
.:.:.:.:.:.:.:.:+:.. , ,... '.!... ... :...:...:.:.:.:.: ............. 
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2.2.5.1 OU1. Approximately 5.3 million kg of uranium; 80,000 kg of thorium; and an 
unknown quantity of asbestos, barium, fluoride, magnesium, and various other organic 
(tetrachloroethane, 2-butanone, acetone, methylene chloride, PCBs) and inorganic (arsenic, 
cobalt, copper, silver, vanadium) constituents are present in OU1. Based on the transport 
characteristics, volume, and toxicity, uranium is the primary contaminant of concern (U.S. 
Department of Energy, 1991a). 

*, > Releases to the environment from OUl have occurred. The surface soils, glacial -, 
and groundwater beneath the waste pits are contaminated. The principal environmental concern 
associated with OU1 is contaminant migration and transport in surface and groundwater. 
Following is a brief description of remedial investigation results reported to date. 

0 Surface Soils - U-238 concentrations in surface soils are elevated east of Waste Pits 1 
and 2 and around the perimeter of Waste Pit 6. Several locations within the waste pit 
area have concentrations above 35 picocuries per gram @Ci/g) and at some locations as 
high as 10,900 pCi/g. The majority of sampling locations show Th-232 concentrations 
ranging between 1 and 5 pCi/g. Locations associated with elevated U-238 activity show 
Th-232 concentrations ranging from 5 to 15 pCi/g. The areal extent of Ra-226 
concentrations above background levels of 1.5 pCi/g is quite low. 

Surface soil samples collected within OU1 during the RUFS were mostly from the north 
and northwest perimeter of the waste pit area, which was not covered under the CIS 
program. Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, and U-238 appear 
consistently in these samples.. The observed concentrations for radium are at or slightly 
above background levels. Uranium and thorium concentrations are above background 
with concentrations ranging from 1.0 to 62.0 pCi/g for uranium and 0.6 to 13.6 pCi/g 
for thorium (U.S. Department of Energy, 1991a). 

0 i- Subsurface Soils - Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, and U-238 were 
consistently detected in subsurface soil samples from OU1. The concentration ranges for 
these radionuclides in pCVg are: 0.4 to 1,210 for Ra-226,0.5 to 160 for Ra-228,0.6 to 
22.9 for Th-228, 0.6 to 710 for Th-230, 0.6 to 33.1 for Th-232, 0.6 to 112 for U-234, 
and 0.6 to 320 for U-238. These data do not include results from sampling conducted 
in late 1991. 

Uranium is present in higher concentrations than the other radionuclides in the upper 15 
feet of the glacial . Radium and uranium concentrations in glacial outwash 
samples are generally within background levels. Thorium concentrations are within or 
slightly above background levels (U.S. Department of Energy, 1991a). 

surface water - mytical results of surface water samples collecteh at 12 locations 
along drainageways within OU1 indicate presence of radionuclides in the storm water 
runoff from the waste pits. 

0 
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Most radionuclides are present at background concentrations. Total uranium 
concentrations range from 54 to 9,318 micrograms per liter (pglL). Concentrations of 
U-234 and U-238 in two samples exceed the DOE concentration guide limit of 
500 picocuries per liter @Ci/L) for U-234 and 600 pCi/L for U-238. The samples 
contain 597 and 653 pCi/L of U-234 and 2,840 and 2,506 pCVL of U-238. Radium was 
detected in only one surface water sample at a level of 6.1 pCi/L. Thorium was not 
detected in the samples. 

0 Sediments - Sediment samples were not collected within OU1 during the remedial 
investigation. However, several drainage ditches within OU1 were sampled during the 
CIS program. 

Review of CIS data indicates widespread uranium contamination in most of the drainage 
ditches. A sample from a drainageway that flows parallel and adjacent to the south berm 
of waste pit 5 contains U-238 activity concentrations ranging from 46 to 728 pCi/g. The 
radium and thorium concentrations are low in all the drainageway samples with 
concentrations ranging from nondetectable to slightly above detection limits 
(approximately 1 pCi/g). Samples from a shallow drainageway flowing north and south 
over the bum pit area conm U-238 activity concentrations ranging from 170 to 408 
pCi/g. Samples from a minor drainageway flowing east of pit 4 contain U-238 activity 
concentrations ranging from 96 to 746 pCi/g (U.S. Department of Energy, 1991a). 

0 Gmmdwater - Perched groundwater in the glacial is h e a d y  contaminated ............................... 
with uranium. The highest concentration of uranium, 15,330 pg/L of total uranium, was 
detected on the sbuth edge of Waste Pit 4. Leakage from the waste pits is suspected of 
being the contamination source in the eastern groundwater plume. 

The 2@KX)-series wells are screened across the water table of the Great Miami Aquifer. 

perched groundwater mnes to the Great Miami Aquifer. Concentrations of uranium 
above background (approximately 2 pg/L) have been detected in 2 m s e r i e s  :.:.:. wells, the 
highest concentration being 78.8 &L. 

Con&ank from *e heavily contaminated glacial w m  have infittated from the 
........................................... 

Uranium concentrations in 3@oO-series wells are also elevated. Concentrations more 
than ten times background have been detected, the highest being 110.0 pg/L. 

At the deepest levels of the aquifer, monitored by the 4(Jooo-series wells, uranium 
concentrations do not exceed background levels (U.S. cent of Energy, 19%). 

Biological Resources - The investigation of biological resources conducted during the 
remedial investigation revealed that there is uptake of radionuclides by both plants and 
animals within OU1. 
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Chemicals detected above blank and background concentrations in both the source and 
perched groundwater were cadmium, U-234, and U-238. Cadmium concentrations 
detected range from 0.007 to 0.0128 parts per million (ppm). U-234 concentrations 
detected in perched groundwater beneath the solid waste landfill range from 
1.2 f 0.4 pCi/L to 4.6 f 0.7 pCi/L. U-238 concentrations detected range from 
1.0 f 0.3 pCi/L to 3.9 f 0.6 pCi/L. 

, 

I:.:.,...... .,.... /. ..... 

An apparent southerly to southeasterly perched groundwater gradient exists beneath the 
solid waste landfill. The potentiometric surface of the perched groundwater appears to 
intersect the base of the landfill, indicating that the landfill is a possible source of 
contamination for the perched groundwater. 

Surface water and sediment samples were taken in the drainage channel north of the 
solid-waste landfill. Concentration of U-234 detected at the bottom of the drainage 
channel directly north of the landfill is 6.1 f 0.9 pCi/L and U-238 concentration is 9.7 
f 1.4 pCi/L. Bis(2ethylhexyl)phthalate and 2-propanone were detected in the associated 
blank and in the surface water sample, indicating that the contaminants were probably 
introduced during laboratory analysis. 
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U-238 concentration of sediment samples taken in the portion of the drainage channel 
north of the solid waste landfill range from 2.90 f 1.80 pCi/g to 6.80 f 1.30 pCi/g. 
Because of U-234 and U-238 concentrations detected in surface water and sediment 
samples taken from the drainage channel, the landfill may be a minor source of surface 
water and sediment contamination through its surface water runoff from or seepage 
through the southern bank of the drainage channel. 

0 The north and south Lime Sludge Ponds contain a similar variety of chemicals. Organic 
compounds detected in the ponds include: phenol, acetone, bis(2ethylhexyl)phthalate, 
di-n-butyl phthalate, and methylene chloride. Radio- nuclides detected at concentrations 
greater than background levels in the lime sludge are Th-230, U-234, U-235, and U-238 
(U.S. Department of Energy, 1991b). 

Chemicals detected at concentrations above background levels in both the lime sludge 
ponds and perched groundwater were Th-230, U-234, and U-238. Concentrations of U- 
234 detected in the perched groundwater beneath the lime sludge ponds range from 1.4 
f 0.4 pCi/L to 9.5 f 1.5 pCi/L. U-238 concentrations range from 1.7 f 0.5 pCi/L 
to 9.7 f 1.5 pCi/L. The highest concentrations of U-234 and U-238 were measured 
southwest of the lime sludge ponds. The highest concentration of Th-230 (1.6 f 0.6 
pCi/L) was measured in well 1041 in the east berm of the south pond. 
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An apparent southwesterly perched groundwater gradient exists beneath the lime sludge 

a groundwater mound. 

Organics detected in the lime sludge ponds were not detected in perched groundwater 
beneath the ponds suggesting that these organics are contained within the lime sludge 
ponds or bound in the surrounding glacial overburden. 

Calcium and magnesium are primary components of lime sludge and the increased levels 
of these constituents in the perched groundwater in the vicinity of the lime sludge ponds 
indicate release from the ponds into the environment. 

0 Chemical analyses of constituents in the Active Fly Ash We were performed for RCRA 
metals (barium and chromium), volatile organics, and radionuclides in composites and 
surface soil samples. Analyses for inorganic and PCB constituents are being conducted 
on additional samples collected during 1991 and will be reported in 1992 (U.S. 
Department of Energy, 19916). 

Organics detected in the active fly ash pile were acetone, 2-butanone, chloroform, 
methylene chloride, and '1, 1 , 1-trichloroethane. In. addition to these constituents, 
Pb-2.10, Ra-226, Th-230, U-234, U-235, and U-238 were detected at above back- ground 
levels'in the active fly ash pile. 

Neither inorganic nor PCB analyses were performed on samples taken in the active fly 
ash pile. The concentrations of these constituents were assumed to be similar to those 
in the inactive fly ash disposal area. The only inorganic chemicals detected at above 
background concentrations in the inactive fly ash disposal area were cadmium and lead. 
Results of more recent sampling have not been reported. 

Chemicals detected at concentrations above background levels in both the active fly ash 
pile and perched gmundwater were U-234, U-238, and cadmium. U-234 concentrations 
detected in the perched groundwater beneath the active fly ash pile range from 4.5 f 1.0 
pCi/L to 6.6 f 1.2 pCi/L. U-238 concentrations from 4.0 f 1.0 p C f i  to 6.9 f 1.1 
pCi/L. U-234 and U-238 were detected in well 1048, located north of the active fly ash 
pile. Cadmium was detected at a concentration of 0.003 to 0.0069 ppm in well 1048. 
Elevated levels of uranium detected in the active fly ash pile indicated possible migration 
of the source contamination to the underlying perched groundwater. Possible transport 
mechanisms include surface water runoff and seepage through the northern slope of the 
active fly ash pile migrating vertically through the weathered glacial overburden into the 
perched groundwater. 
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Radionuclides and metals detected at concentrations above background levels in both the 
active fly ash pile and adjacent surface waters were W226, total uranium, and lead. 
Total uranium concentrations measured in samples taken from a drainage channel north 
of the active fly ash pile are 14.0 f 2.0 pg/L. Ra-226 was detected at a concentration 
of 1.5 f 0.3 jCi/L in samples from a drainage channel immediately west of the active 
fly ash pile. Lead was detected at a concentration of 0.036 ppm in samples from the 
same location. Detection of total uranium, Ra-226, and lead in surface water samples 
from locations adjacent to the active fly ash pile indicates probable migration of 
contamination from the pile via the surface water media. 

Ra-226 and total uranium were detected at concentrations above background levels in 
both the active fly ash pile and adjacent sediments. R&m concentrations range from 
0.6 f 0.1 pCi/g and 2.9 f 0.3 pCi/g. Concentrationsofbtal uranium range from 4.5 
f 1.2 pg/g and 51.8 f 8.3 pg/g. Detection of Ra-226 and total uranium in sediment 
samples from a location adjacent to the active fly ash pile indicates that the active fly ash 
pile is a probable source of contamination to adjacent sediments. 

0 Comparison of metals, chemicals and radionuclides in the Inactive Fly Ash Disposal 
Area to concentrations detected in blanks and background samples reveals PCBs 
(aroclors 1242, 1254, and 1260), cadmium,lead, Pb-210, Ra-226, Ra-228, Th-230, U- 
234, U-235, and U-238 as constituents of potential concern at the source (U.S. 
Department of Energy, 1991b). 

Constituents detected at concentrations above background levels in both the inactive fly 
ash disposal area and perched groundwater were cadmium, U-234, and U-238. 
U-234 concentrations detected in the perched groundwater beneath the inactive fly ash 
disposal area range from 3.7 f 0.6 pCi/L to 7.4 pCi/L and U-238 concentrations range 
from 2.1 f 0.4 pCi/L to 3.6 f 0.7 pCi/L. 

Total uranium concentration is 40.0 f 6.0 pg/L in samples from surface water in a 
drainage channel west of the northwest section of the inactive fly ash disposal area that 
empties into Paddys Run. Presence of total uranium indicates probable migration of 
contamination from the inactive fly ash disposal area via surface water media. 

.- 

Ra-226, Ra-228, and U-238 were detected at concentrations above background levels in 
both the inactive fly ash disposal area and adjacent sediments. Maximum measured 
concentrations of Ra-226 and Ra-228 are 0.9 f 0.1 pCi/g in nine samples from locations 
southwest of the inactive fly ash disposal area in an east/west-oriented drainage channel 
that empties into Paddys Run. Two sediment samples taken in the drainage channel west 
of the inactive fly ash disposal area during the Weston CIS have U-238 concentrations 
ranging from 4 pCi/g to 9 pCi/g. Detection of uranium in sediment samples from 
locations adjacent to the inactive fly ash disposal area indicates that the disposal area is 
a probable source of contamination to adjacent sediments. 
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PCBs (aroclors 1242, 1254, and 1260) were detected in the source at concentrations 
ranging from 5.70 to 290.0 parts per billion. PCBs were not detected in perched 
groundwater, surface water, or sediments beneath and adjacent to the inactive fly ash 
disposal area, indicating that the PCBs have been contained within the source or bound 
in the surrounding glacial overburden. 

The Southfield is a large, heterogeneous site that overlaps the inactive fly ash disposal 
area. Metals, chemicals and radionuclides detected in southfield at concentrations 
exceeding available background levels were PCBs (aroclors 1242, 1254, and 1260), 
methylene chloride, cadmium, mercury, Sr-90, Pb-210, Ra-226, Ra-228, Th-228, Th- 
230, Th-232, U-234, U-235, and U-238 (U.S. Department of Energy, 1991b). 
Chemicals detected at concentrations above background levels in the southfield and 
perched groundwater are cadmium, Th-228, Th-230, U-234, and U-238. Well 1046, 
located at the northern boundary of the southfield, has a Th-228 concentration of 
1.1 f 0.5 pCi/L and a Th-230 concentration of 1.0 f 0.5 pCi/L. Concentrations of U- 
234 detected in the perched groundwater beneath the southfield range from 
2.0 f 0.5 pCi/L to 2.8 f 0.5 pCi/L. Concentrations of U-238 range from 
1.9 f 0.4 pCi/L to 2.3 f 0.5 pCi/L. Cadmium was detected at a concentration of 
0.008 ppm in well 1046. Elevated levels of uranium and cadmium detected in the 
southfield indicate possible migration of source contamination to the underlying perched 
groundwater via vertical transport through the weathered glacial overburden. 
Organics (methylene chloride and aroclors 1242, 1254, and 1260) detected in the 
southfield were not detected in the perched groundwater beneath the southfield. This 
sugg&ts that these organics have been contained within the southfield or bound in the 
surrounding glacial overburden. 

2.2.5.3 m. OU3 contaminants of concern include uranium, thorium, radium, technetium, 
magnesium, manganese, molybdenum, selenium, vanadium, and volatile organic compounds, 
all  of which have been identified in perched groundwater. Numerous other trace metals; 
asbestos; PCBs and other organic materials; and inorganic ions such as nitrate, sulfate, and 
fluoride have a high potential for being present based on the production history of the site. 
However, uranium is the predominant contaminant found in OU3 (U.S. Department of Energy, 
199Ob). 

The RUFS Work Plan Addendum for OU3 

23.5.4 m. The primary radioactive constituents of silos 1 and 2 are Ra-226, Rn-222, Th- 
230, and U-235 (0.71 weight percent). The majority of the material is silica and metallic 
compounds (U.S. Department of Energy, 199oc). 
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Radon and elements resulting from its decay (daughter products, progeny) are the nuclides of 
concern from a health and environmental perspective. It has been determined that radon is 
diffusing out of the silos via cracks and structural joints. Radon and its daughter products are 
relatively mobile and capable of migrating through air and water (U.S. Department of Energy, 
199oe). To date, there is no evidence that other contaminants have migrated into the 
environment from the silos. The diffusion of radon into the berms indicates that berms a d  
subsoils may contain elevated levels of Pb-2 10 and PO-2 10 resulting from the decay of radon that 
diffused into the berm. There may have been leakage from the existing leachate collection 
system beneath the silos into the surrounding soils. Sampling of the berms and soil beneath the 
silos has been conducted and results wil l  be reported in 1992. A removal action to mitigate 
release of radon gas from silos 1 and 2 to the environment was conducted in late 1991. The 
removal action consisted of installing a layer of bentonite clay over the silo contents to prevent 
direct contact with the atmosphere. Bentonite permeability is sufficiently low that radon gas 
should decay to solid daughter products before it can migrate through the clay layer. 

Silo 3 contains very small amounts of Ra-226, silica, Th-230, U-235 (0.71 weight percent), and 

powdery consistency, n to 
surrounding and under1 ns. However, are sti l l  a source of radioactivity and a 
potential airborne contaminant hazard because of 

other metal oxides. Its are not a significant radon source, and, because o dry, 
not believed to be a source of contaminant mi 

dry, powdery nature. 

2.2.5.5 OUS. OU5 is not a source operable unit, so contaminants of concern are extrapolated 
from other sources. Uranium contamination of groundwater has been identified in the waste 
pit$, €&&*f&%&! , * , >... r production area, along the southern boundary of the FEMP, and along Paddys 
Run Road. Volatile organic compound contamination has been confirmed below the waste pits 
and along Paddys Run Road. The source of VOC contamination along Paddys Run Road is 
suspected to be other than the FEMP (U.S. Department of Energy, 199Od). It is being 
investigated by industries situated along Paddys Run Road under an agreement with the Ohio 
Environmental Protection Agency. Volatile organic contamination from on-site sources is 
currently being investigated. 

Additional contaminants of concern may be identified during the ongoing WFSs. Newly 
identified contaminants will be individually addressed during site investigation or remediation 
or through use of indicator chemicals (U.S. Environmental Protection Agency, 1989). 

I 23.6 Other Regulatory h e s  

In addition to compliance with CERCLA, the FEMP shall also comply with DOE orders and 
other regulatory requirements including RCRA, the CAA, CWA, NPDES, Safe Drinking Water 
Act, National Environmental Policy Act (NEPA), Toxic Substances Control Act m j ,  
Pollution Prevention Act of 1990, and underground storage tank requirements of the Ohio State 
Fire Marshall. The FEMP contractor intends to meet or exceed the substantive requirements 
of each of these regulations. 
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The DOE entered into a Consent Decree with the state of Ohio on 2 December 1988 that 
outlined specific actions to characterize and manage hazardous waste in accordance with RCRA 
and to protect waters of the State as required by the CWA. The Decree arose in response to 
allegations by the State that the DOE and National Lead of Ohio 
violated various provisions of both state and federal laws and 

. . . . . . . . . . . . . 

Revision 2 (28 June 1991) of the RCRA Part A Permit application identified 47 Hazardous 
Waste Management Units 0 at the FEMP. The FEMP will continue to operate seven 
HWMUs under the RCRA Part B application (October 1991). One of the HWMUs, the barium 
chloride salt treatment facility, has been closed. The remaining 39 HWMUs will be closed in 
accordance with closure plans currently under review or the schedules provided by the FEMP 
to the Ohio Environmental Protection Agency, 27 August 1991. 

Individual HWMU closure plans will specify sampling and analysis necessary to evaluate 
potential contamination of the surrounding environment resulting from hazardous waste 
management- activities. Seven HWMUs to be closed are land-based units (surface 
impoundments, landfills, and land treatment units) that are subject to RCRA groundwater 
monitoring requirements. The sther HWMUs, which are not classified as land-based, will not 
be subject to groundwater monitoring requirements unless it is determined that contaminants 
have been released that could result in groundwater contamination. 

Wastes generated at the FEMP are subject to waste determination and characterization. These 
evaluations are based on a combination of process knowledge and sampling and analysis. RCRA 
hazardous waste characterizations and determinations will follow the current FEW Waste 
Analysis Plan which is required by Ohio Administrative Code 3745-54-13. 

Stack monitoring is conducted under the CAA, and to fulfill requirements of DOE Order 5400.1. 
Because there is no present production at the FEMP, laboratory hoods and the boiler plant are 
the main areas affected by these regulations. 

Water discharges from the FEMP to the Great Miami River through the main plant effluent line, 
including collected storm water runoff, fall under CWA and DOE Order 5400.1. Discharges 
shall be maintained within limits specified in the site NPDES permit. Contributing outfalls shall 
meet their own requirements to ensure that the final composite stream remains within limits. 

Because of the population size served by the plant potable water system, monitoring for coliform 
bacteria and various other constituents defined by Safe Drinking Water Act shall be performed 
on a routine basis. 
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4.4.1.4 Docume ntation. Training shall be conducted in accordance with approved lesson 
plans and shall include testing and on-the-job training as appropriate. Personnel training 
documentation shall include the following as a minimum. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

4.4.2 

Name of trainee 

Job title of trainee 

Name of trainer 

Training subject 

Baseline training requirements (regulatory and FEMP) 

Training dates 

Training results @ass Or fail, fle@pg&&) 
. . . . . . . . . ,. , ,... .. ............................. . . .  

Required frequency of training 

Educational and job experience requirements 

On-the-job training d v e d  

Records Administration 

Records may be stored in on-site, laboratory, and off-site project files. A records 
management system in accordance with the requirements of this section and DOE Order 
1324.3, Files Managax@ (1984), shall be established at record-keeping locations that cover 
preparation, control, and retention of project-related records. Records control shall include 
receipt from sources, transmittals, and transfer to storage. Retention shall include receipt at 
the storage areas, indexing and filing, storage and maintenance, and retrieval from storage. 

The Administrative Record and contains information and 
reports used to support 
contents are available to the public. Evidence files (see Section 7) are maintained to support 
all reports and information officially entered into the Administrative Record. The FEMP 
Administrative Record Coordinator is responsible for maintaining the evidence Nes to 
support the Administrative Record and for maintaining files of all other environmental 
sampling and analysis Nes that could be used to support future decisions. 

Administrative Record 
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Data reduction and analysis 

Sample packaging and shipping requirements 

Sample desposition and inventory 

QA surveillances and audits 

Installing boreholes, wells, and piezometers 

Implementing change proposals 

Field tests 

Change control procedures 

Project quality assurance requirements (including the Sitewide CERCLA Quality 
Assurance Project Plan) 

4.4.1.3 h d e  mentation. The -@ v..&..v,.*w is responsible for verifying that required site 
training at the FEMP is implemented (Section 3), including training for subcontractor 
personnel. Instructors shall be technically qualified with the appropriate required 
combination of experience and training to present the topic of instruction. Training shall be 
conducted in'accordance with approved lesson plans and shall include testing and on-the-job 
training as appropriate. Training shall be completed before an individual may perform 
sampling or support activities. Job-specific training is the responsibility of the organization 
conducting the work (including contractors and subcontractors). The organization shall 
verify the individual's education and experience to determine that the assigned task is within 
the realm of capability of the individual. Documentation of experience shall be provided for 
project files. 

Before an untrained individual is allowed to perform an unfamiliar task, the following 
requirements shall be completed as a minimum. 

0 Reading the standard operating procedure for the task or duty and understanding it 
sufficiently to pass a written test if required 

0 Observing the task being done by a trained and qualified worker 

0 Performing the task under supervision of a trained and qualified individual until 
completion of formal training 
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0 Specific routine procedures to assess data precision, accuracy, and completeness 
(Section 14) 

0 Corrective actions (Section 15) 

0 Quality assurance reports to management (Section 16) 

Three additional QA planning elements are important to achieving QA objectives: training, 
records administration, and document control. These additional elements are described in 
paragraphs 4.4.1, 4.4.2, and 4.4.3. 

4.4.1 Training 

FEMP contractors and subcontractors shall use personnel that have appropriate education, 
training, and experience to perform an assigned task. Requirements for types of training, 
frequency, and curricula are specified in DOE orders, PSPs, and by FEMP policy. Personnel 
qualifications and training needs shall  be identified and documented. Training shall be 
performed in accordance with formally planned, executed, and documented training 
activities. Special training required to achieve project-specific objectives shall be identified 
in PSPs. The following site-level and job-specific training is specified for FEMP activities. 

. Site-level training requirements involve a broad range of activities 4.4.1.1 Site 'Ilrammg . .  
and location of the work or task. 
prepares hazardous waste personne 

the facilities at Femald in a safe, efficient, and environmentally sound manner. The program 
emphasizes compliance with EPA, Ohio Environmental Protection Agency, U.S. Department 
of Transportation (DOT), and OSHA regulations as well as DOE orders. It provides 
personnel with a consistent level of training to respond in a prompt and effective manner if 
abnormal or emergency situations occur. Because of the complexity of the FEMP site, it is 
important that personnel receive training at this level to understand the intertwined 
relationships among the agencies and regulatory bodies. Specific training classes are 
identified in Table 4-1, Appendix A. 

4.4.1.2 Job-S~ec ific Training. Job-specific training shall be conducted for personnel who 
are scheduled to perform certain designated tasks. These tasks may include, but are not 
limited to, the following. 

0 Nondestructive examination and inspection techniques 

0 Environmental sampling methods 

0 Field and analytical laboratory sample analysis 

A93 
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For FEMP, representativeness is addressed through selection of appropriate sample locations 
and design of adequate procedures. The goal is to obtain samples representative of the 
specific matrix (solids, liquids, and air) so that sampling performance can be evaluated. 

Example: The objective is to obtain data that is representative of the worst case releases 
from an outfall. The sampling program includes sampling at times when outfall contaminant 
concentrations are expected to be highest. 

4.3.3 Comparability 

4.4 TRAINING, RECORDS ADMINISTRATION, AND DOCUMENT CONTROL 

The following elements are required to achieve QA objectives described in subsections 4.1, 
4.2, and 4.3. .. 

Field activity requirements (Section 5 )  

0 Sampling requirements (Section 6) 

0 Sample custody (Section 7) 

Calibration procedures and Erequency (Section 8) 

Analytical procedures (Section 9) 

Internal quality control checks (Section 10) 

Data reduction, validation, and reporting (Section 11) 

0 Preventive maintenance (Section 13) 

Performance and system audits (Section 12) 
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Results that are out of control may be re-analyzed as required by the method, or results may 
be flagged or qualified for use during data validation. 

4.2.3 Sensitivity of Analysis 

The QA objective With respect to sensitivity is the achievement of specified method detection 
limits and quantitation limits. These limits depend on instrument sensitivity and matrix 
effects associated with the analysis. Therefore, it is important to monitor and take into 
account sensitivity to ensure data quality. 

Analytical methods are identified in Appendix G. Instrument sensitivity is monitored by the 
analysis of method blanks, calibration check samples, and laboratory control samples. 

4.3 COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY 

4.3.1 Completeness 

Completeness can be defined by the percentage of total useable points from the set of total 
data points collected, analyzed, and available. A formula for estimating completeness is 
presented in Section 14. Data points may not be useable if sample holding times were 
exceeded, quality control criteria were not met, 4 it is not possible to re-analyze the sample. 
Also, data points may not be useable if sample bottles were damaged during shipment to the 
laboratory. Completeness is expected to be at least 90 percent for FEMP projects. 

If sufficient valid data points are not obtained to meet project objectives, the valid data 
obtained shall be used and additional sampling and analysis may be considered to meet 
project objectives. 

Example: Fifty soil samples are collected and analyzed. After data validation, forty four 
data points ate determined to be valid. Completeness is estimated as (44/50) x 100 = 88 
percent. Completeness was not achieved. 

4.3.2 Representativeness 

Representativeness is a qualitative parameter based on professional judgement that reflects the 
design of the sampling program, standard operating procedures, the proper selection of 
sampling locations, and collection of a sufficient number of samples. Representativeness 
expresses the degree to which sample data accurately and precisely r e p e n t  a characteristic 
of a population, parameter variations at sampling points, or an environmental condition. 
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4.2.1 Analytical Precision 

To assess precision of an analytical method, instrument, or laboratory analysis, a routine 
program of duplicate or replicate analysis shall be established. Results of these analyses are 
used to calculate relative percent difference (defied as lwthe absolute difference of each 
data set, divided by the average of the data set]) for duplicate, matrix spike duplicates, or 
replicates. (See Section 14 for fu*er explanation and the equation for evaluating relative 
percent difference). The data set relative percent difference may be used to generate 
precision control charts for organic and inorganic laboratories. 

Range analysis may be used to evaluate the precision or reproducibility of radiological data 
derived from methods for which performance data ate not currently available. ,Statistical 
range analysis is used to calculate the expected mean range and control limits for a replicate 
or duplicate result and assess whether the result is "in control." A range analysis result that 
lies within three standard deviations of the mean is considered in control. Range analysis 
results greater than three standard deviations from the mean are considered to be "out of 
control." Results that are out of control may be re-analyzed as required by the method, or 
results may tie flagged or qualified for use during data validation @#@:@gm:pJ. 
4.2.2 Laboratory Accuracy 

To assess accuracy of a chemical method or a chemical laboratory analysis, analytical results 
of method blanks, matrix spikdmatrix spike duplicates, field blanks, and container blanks 
shall be assessed along with a periodic program of sample spiking. The results of sample 
spiking are used to calculate percent recovery, which is the quality control indicator for 
accuracy. Percent recovery is defined as 100 t imd  the observed spike sample result or 
concentration minus observed sample resulc or conbntration divided by amount of spike 
added to the sample. Percent recovery of matrix spikes is used to generate accuracy control 
charts. Percent recovery is calculated from the equation in Section 14. 

Range analysis may be used to evaluate the accuracy of radiological data. Statistical range 
analysis is used to calculate the expected mean range and control limits for a replicate or 
duplicate result and assess whether the result is "in control." A range analysis result that lies 
within three standard deviations of the mean is considered in control. Range analysis results 
greater than three standard deviations from the mean are considered to be "out of control." 
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0 A matrix spike is an aliquot of a sample spiked with a known amount of target 
analytes for the purpose of monitoring laboratory accuracy. Matrix spikes shall be 
analyzed when commercially available, certifiable standards exist appropriate to the 

if quantity of sample permits. 

0 duplicatdreplicate or matrix spike duplicates are 
A matrix duplicabdreplicate is an intra-laborato 

used in organic analyses. 

0 Surrogate spikes are used to assess matrix interferences %m individual organic 
samples. A surrogate is an organic compound not normdyfound in the environment 
that is similar to target analytes in chemical composition and behavior relative to the 
method. A surrogate is added to each analytical and QC sample (organics only) prior 
to analysis. Surrogate spikes can also be used for radionuclide samples. 

0 Blind and double blind QC samples are used for long term assessment of accuracy 
and precision of the analysis or operator. Blind samples are submitted so the analyst 
knows it is a QC sample but does not know the analyte concentration. Double blind 
samples are submitted so the analyst is not aware it is a QC sample and does not 
know the analyte concentration. Types of blind and double blind QC samples include 
LCSs, spikes, and duplicatedreplicates. Some types of these QC samples are 
included in requirements for certain methods at frequencies specified in AV*kd,.+..Wk or 
the PSP. If additional types or frequencies of these QC samples are required they 
wil l  be specified in the PSP. 
. . ..* .,,. _. : .,.,. ..../... , ? xyA$Ew5ww< ..... .. , ,.w 

0 mr- :.:.:<;:.:.:.?x*... ,..A ...> ..., *.. Wh..... <*u(/m -.MY#,. study samples are supplied by ,an external source to a 
series of laboratories. Results are evaluated against the expected value and against 
results from other participating laboratories. If available, a FEMP Moratory shall 
participate in at least one study for the analytes it is contractually permitted to 
ana lp .  

4.2 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS 

The fundamental QA objective, with respect to accuracy, precision, and sensitivity of 
laboratory analyses, is to meet QC acceptance criteria of analytical protocols. The accuracy 
and precision objectives for each major measurement parameter for FENP are pertinent to 
laboratory methods. Specific information on accuracy, precision, and sensitivity is presented 
in Section 14. 
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0 Field spike control samples are used to determine precision and accuracy of analytical 
laboratory performance. They are prepared in a laboratory environment and 
transported to the sampling site for numbering and shipment to the laboratory with the 
remaining field samples. If required, field spike control samples are included once 
every sixty days or at least once per project, more frequently if appropriate, or when 
accuracy of a particular laboratory is in question. Intended use of field spike control 
sample analytical data shall be stated in the PSP, and quantitative requirements for 
accuracy by chosen analytical method shall be justified. Field spike control samples 
may be specified for ASLs B through E. 

0 Materials blanks are samples of material used in construction, decontamination, or 
other activity (e.g., drilling fluids, annular sealants, cleaning solutions) that are 
retained for quality control purposes in case unexpected contaminants are detected in 
related media. A material blank shall be collected in a controlled environment from 
each solution or mixture of materials (e.g., cleaning solutions and drilling fluids) that 
have the potential to introduce contamination not otherwise present in the media being 
sampled. These samples shall be clearly marked as retained samples and placed in an 
archive for future analysis if an anomalous contamination is identified upon review of 
sample analysis. Material blanks may be analyzed at any ASL. 

4.1.2 Type and Frequency of Analytical Quality Control Samples 

The following types of QC samples shall be analyzed as applicable for analytical methods 
identified h .Appendix G. Types of QC samples required for specific analytical methods are 
based on ASLs. They are discussed in Section 9 and Appendix G. Internal QC checks are 
specified in Section 10. 

Frequency of QC sample collection and analysis may be increased but shall not be less 
stringent than that specified in Tables 2-2 and 2-4 (Appendix A) or Appendix G unless so 
specified in a PSP. 

0 Laboratory Control Samples (LCS), such as reference standards, may be certified 
reference material or a control matrix spike with analytes representative of target 
analytes. 

0 

submitted to the full analytical procedure and used to assess background 
contamination levels in the laboratory. Guidelines shall be established for acceptance 
or rejection of analytical data based on the level of contamination in the blank. 
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frequencies specified in T&Ie 212, when visibly contaminated equipment is cleaned, a 
sample is collected. Rinsate samples are specified when crossantamination caused 
by improperly cleaned equipment is a concern and may be appropriate for ASLs A 
through E analyses. Rinsate samples are specified for ASLs C and D. 

0 Preservative blank analyses are used to determine the quality of sample preservatives. 
e blanks are prepared in a controlled environment by pouring 

an appropriate sample container along with the preservative 
, D, and E analyses, 

... 

Container blank analyses are performed to determine quality and integrity of 
containers used in matrix samding. Container blanks are ~reDared bv in a controlled 

Cst;: Container suppliers provide QA information on batches of 
precleaned contain&; if requested. In some cases, additional container blanks may 
be necessary. Container blanks may be necessary when unsealed containers are used, 
container custody seals and associated documentation is not available, or I d l y  
cleaned containers are used. Use of container blanks is appropriate for ASLs B, C, 
D, ahd E analyses. Container blank usage is described in detail in Appendix K. 

Duplicate sample analyses are used to evaluate precision of analytical laboratory 
performance and sample collection techniques. Duplicate samples are prepared by 
field sampling teams at sampling locations by evenly distributing sample media 
between two or more sets of containers. Each duplicate sample is assigned a unique 
identification number and sent as blind samples to the same laboratory as the original 
samples, providing an intra-laboratory comparison of results. If duplicate samples are 
required for a non-fluid matrix, the compositing method or rationale for assuming 
homogeneity of the matrix shall be presented in PSPs. Duplicate samples are 
appropriate for ASLs A through E and required for ASLs C and D. 

.. 
P 

0 

0 Split sample analyses used to evaluate comparability of analytical laboratory and 
field sample handling practices. Split samples are prepared by field sampling teams at 
sampling locations by evenly distributing sample media between two or more sets of 
sample containers. Split samples are assigned the same number as the actual samples 
and sent to a separate laboratory for analyses, providing results for inter-laboratory 
comparison. When a non-fluid matrix split sample is collected, the cornpositing 
procedure or justification for assuming homogeneity of the matrix shall be presented 
in the work plan. Split samples are most commonly used for ASLs C,.D, and E. 
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0 Duplicatesamples 

Splitsamples 

0 Spiked samples 

Materials blanks (e.g., cleaning solutions) 

The rationale for selection of specific field 
samples and minimum requirements for use follow. 

Trip blank analyses are used to determine whether conditions encountered during 
sample container shipment and handling have affected sample quality. Trip blanks are 
prepared in a controlled environment and transported to the field with other sample 
containers. A trip blank is prepared by pouring 
milliliter (mL), or larger, volatile organic analys 
teflon-lined septum lid. Trip blanks are requi 
collected for volatile organic analysis and may be specified for analyses for ASLs B 
and E (definitions of ASIA are provided in Section 2). In addition to volatile organic 

Field blank analyses are used to determine whether the sample collection process or 
conditions at the collection site have affected sample quality. Field blanks are 

E analyses. 

Equipment Msate sample analyses are used to determine effectiveness of 
decontamination procedures. Rinsate samples are prepared by the sampling team at 
the decontamination site. A final M s e  from the decontamination process is collected 
in appropriate containers, one for each constituent analyte. In addition to sampling 
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Traceability is a legal requirement that provides a documented trail beginning with 
requirements for data and ending with effective use of the data. Elements that provide 
traceability include defined data quality objectives, documented collection and measurement 
techniques, sample and data custody records, and original and final data used to support 
decisions. 

Legal defensibility requires that data generated be scientifically defendable (i.e., accurate, 
precise, and representative). Complete files of generated data and supporting documentation 
sufficient to support litigation are required. 

Fundamental mechanisms for achieving established quality goals can be categorized as 
prevention, quality assessment, and correction and include the following. 

0 Prevention of errors by planning and careful selection and training of skilled, 
qualified personnel 

Quality assessment through a program of audits and surveillance to supplement 
continual informal review 

correction of processes to prevent recurrentx of conditions adverse to quality 

0 Incorporation of new processes as they develop to increase quality 

The SCQ hasbeen prepared to guide attainment of these goals. It describes the QA program 
to be implemented and the Qqdity Control (QC) procedures to be followed by 
during the course of remediation of FEMP. The SCQ also describes the proj 
structure and specifies the procedures, documentation requirements, sample custody 
requirements, acceptance criteria, and audit and corrective action provisions to ensure that 
operations and activities meet the intent of regulatory requirements. 

4.1.1 Type and Frequency of Field Quality Samples 

samples include the following. 

e- '  Tripblanks 

0 Field blanks 

Equipment rinsate samples 

0 Preservative blanks 

0 Container blanks 

, 
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SECTION 4 

QUALITY ASSURANCE OBJECTIVJB 

The overall objective of Quality Assurance (QA) for environmental sampling and analysis at 

pliance 
with CERCLA and other regulations listed in Section 1. This section presents specific 
objectives for the level of the quality control effort; accuracy, precision, and sensitivity of 
analytical data; and data completeness, representativeness, and comparability. 

Details for attaining QA objectives for environmental sampling and analysis programs are 
described herein. These include field quality W&d samples; analytical quality control 
samples; training requirements; records administkition; document control; and requirements 
for completeness, representativeness, comparability, precision, accuracy, and sensitivity. 

A successful QA program must establish controls over planning, implementation, and 
assessment of data collection activities. Because of the sitewide nature of this document and 
the magnitude of FEW environmental projects, it is necessary to detail requirements to 
attain QA objectives beyond precision, accuracy, representativeness, comparability, and 
completeness. Adequate training of sampling and analysis personnel, document control, 
defining types of field and analytical QMQC checks, and records management are necessary 
to fulfill QA objectives. Although administrative in nature, they are required to achieve 
validated data and reasonable-access to the data. These NQA-1 program-plan-type elements 
are included to ensure data comparability and prevent duplication of efforts in site projects. 

Specific procedures for sampling, chain of custody, laboratory instrument calibration, 
laboratory analysis, data reporting, internal quality control, surveillancelaudits, preventive 
maintenance of field equipment, and corrective actions are described in other sections of the 
SCQ. 

Responsibility for overall direction, implementation, and maintenance of the QA program 
rests with the designated FEMP QA organization (Section 3), as does verification of program 

ts, surveillance 

4.1 LEV= OF QUALITY CONTROL 

Data generated shall be of known quality and in compliance with specified Data Quality 
Objectives (DQOs). Guidelines for development of FEMP DQos are included in Appendix 
C. Data shall be traceable, technically accurate and legally defensible, and have definable 
characteristics . 
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Field (or sampling) teams report to field activity leaders, who in turn report to the FEMP project 
manager., 

. . ., 

Functional responsibilities at the individual project level are defined as follows. The FEW 
project manager is responsible for planning, managing the d a y - W y  conduct of the project, 
providing personnel and subcontractors to conduct the work, and serving as an interface between 
the individual project and other projects and programs. is supported 
in field activities by field activity leaders, which includes but is not limited to the geologist-in- 
charge of field investigations for the project (Appendix J) and sampling-team leaders (Appendix 
K). Each of these field activity leaders supervise other members of their teams, and are 
responsible for coordinating field teams in a specific activity for a specific project. Individual 
field teams and their organizational structure shall be specified in PSPs (Section 6). 

Field team members may include members of sampling teams (Appendix K) or other teams 
organized for the completion of field activities. Training and proficiency requirements for team 
members shall be fulfilled as specified in Section 4 and in PSPs. Documentation of training and 
qualifications shall be readily retrievable by the project manager. 

project contact (Appendix K) 
and is assigned to act as the liai 

laboratories used on the project. The FEMP project contact's responsibilities include 
coordinating with the FEMP project manager regarding what types of analyses will be required 
for the proj-ect, arranging for analytical s e M a  with an appropriate, approved laboratory 
(Section 7), arranging for sample containers, labels, and custody record forms to be provided 
to the sampling teams, arranging shipment to the laboratory, and making sure the laboratory 
analyzes the samples and provides reports consistent with a prearranged schedule. 

3.6 REFERENCES 

U.S. Department of Energy and U.S. Environmental Protection Agency. 1986. Federal . 

t Facilities Com- . U.S. Department of Energy, Oak Ridge Operations, Feed 
Materials Production Center, Fernald, Ohio, and U.S. Environmental Protection Agency Region 
V. 

U.S. Department of Energy and U.S. Environmental Protection Agency. 1991. Consent 
Agreement as A- Under CERCLA S- 106(& . Administrative Docket No. 
V-W-90-C-057. U.S. Department of Energy, Feed Materids Production Center, F e d d ,  Ohio, 
and U.S. Environmental Protection Agency Region V. 

.* //3 
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3.5 FIELD RESPONSIBILITIES 

Field responsibilities for contractors and subcontractors shall be defined in PSPs. 
include project management requirements, field personnel qualifi 

sample handling specifications, and data management and interpretation requirements. 
Responsibilities for PSP implementation are described in Figure 3-4 (Appendix A). 

ties is performed by the designated 

Field responsibilities.for ongoing routine RUFS activities are assigned as follows (Table 3-1). 

0 The RUFS project manager is responsible for planning and providing personnel and 
subconmctors to conduct the work. The RYFS field supervisor shall oversee each phase 
of work, and field teams shall implement plans. 

The RYFS drilling subcontractor shall perform drilling, soil sampling, and well 
construction monitoring, development, and completion. 

Self assessment is provided by the organization. 

0 The contract technical monitor coordinates WFS activities with other 
activities; ensures support for identifying utilities, gaining access to controlled areas, 
providing change-out facilities and clothing, and health and safety; provides 
decontamination facilities; and coordinates with other FEW field teams. 

Non-routine RYFS sampling, RCRA waste characterization sampling, and radiological 
environmental monitoring are performed by th 
which includes site media sampling and radio1 

Self assessment is provided by the Environmental Monitoring Technical Support Group 
of the Environmental Monitoring Section. 

0 The analytical section provides 
. . . . . . . . . . . . 

0. The utilities section performs routine 
th sample handling support from the -P 
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3.3.2.5. M e t h a  . The description of the analytical methods used shall incorporate 
the target parameters, required detection limits, and the ASL. Maximum use of reference to the 
SCQ is encouraged and descriptions of supplemental information, site specific details, and new 
information shall be addressed in the PSP. 

* 

e 

' e  

e 

e 

e 

e 

e 

e 

e 

e 

e 

Specify analytes of interest, reason, and performance requirements 

Specify methods and ASL (Section 9) 

Methods must be included as ASL E if they differ from those identified in Appendix G 
or performance specifications in the case of radionuclides 

Types of field analyses and reasons 

Type and kind of laboratory analyses (Section 9) 

Additional quality control checks 

Define data validation requirements for ASLs B and E data 

Data validation and data reporting requirements must be specified if they differ from the 
SCQ 

Specify calibration requirements for field equipment, which shall be in accordance with 
the National Institute of Standards and Technology or the American Society for Testing 
and Materials if available. Otherwise specify manufacturers instructions and calibration 
procedures or provide specific variations in the PSP in accordance with Section 8 

._ 

Specify appropriate documentation of calibration performance 

Field measurements including replicate measurements 

3.3.2.6. Prpiect Reauirements fo r Surve illance and AudiQ. Project specific surveillance and 
audit requirements shall be addressed in the PSP. 

3.4 ANALYTICAL LABORATORY RESPONSIBILITIES 
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Location, number, and description of sample collection locations including background 
stations shall be described 

Media to be sampled shall be identified 

Frequency of sampling shall be defined 

'The methods for collecting samples (Section 6) and the types of samples shall be 
specified 

Detailed method descriptions must be included if they differ from those in the SCQ or 
are not included in the SCQ 

Volume of samples to be collected and reference shall be specified 

Sampling schedule shall be included 

Define the organizational s&cture of the sampling teams as well as the roles and 
responsibilities of the team members 

Determine and identify equipment and materials necessary to perform required sampling 
activities and field analyses 

Identify appropriate field collection sampling reports pertinent to the particular sampling 
activity 

Forms to be used and requirements for tracking field activities will be clearly defined 

Specify sample preservation, packaging, storage, and shipping requirements in 
accofdance with Appendix K by reference 

Specify the sample labels and chain-ofcustody documentation (Section 7) to be used by 
reference. Provide any project specific variations in detail 

Specify decontamination procedures for sampling activities in accordance with 
decontamination requirements in Appendix K by specific reference. Provide any project- 
specific variations in detail 
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3.3.2.1. O l e a  Bac k un 3 Project background shall include historical information about 
the activiEs that haveYE2usly occurred at the site that are germane to the current project. 

a Waste generating activities 

a An evaluation of existing data 

a 

a 

The results of any previous remediation studies or activities 

Probable sources, environmental fate, potential transport routes, and contaminants of 
concern 

a Summary of previous monitoring 

Developing and refining the project’s objectives are an integral 3.3.2.2. proiect ObJechves, 
part of the DQO process. The objectives shall be stated and appropriate DQO summary forms 
referenced. This aspect needs to ber stated with sufficient detail so that the sample design, 
analytical methods, and QC requirements are consistent with the project objectives. 

. .  

a 

0 

Identify the regulatory requirement (or other reason for sampling) and DQO 

Define project-specific DQos based on intended use of the data and the ASL 

0 Descnbe all the anticipated uses for analytical data 

a Define project specific precision, accuracy, completeness and analytical sensitivity 
requirements 

a Refer to appropriate DQO summary forms 

3.3.2.3. mt -. The project organization and responsibilities to accomplish the 
goals of the specific project shall be given. 

3.3.2.4. -le Desia. The sampling design incorporates all concerns related to collecting 
environmental samples. Maximum use of reference to the SCQ is encouraged and descriptions 
of supplemental information, site specific details, maps, and new information shall be addressed 
in the PSP. Collected samples should be representative of the media sampled and apply to the 
intended data use. The number of samples specified to be collected shall be sufficient to achieve 
the quality objectives of the PSP through consideration of the following. 

a Method or methods used for determining sampling locations and number of samples 
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The PSP is designed to provide for project specific planning and QNQC considerations. 
Specific projects rely directly on the SCQ for overall guidance and QNQC requirements. The 
psp provides the specific details not provided in the SCQ or provides documentation of 
exceptions or additions to the SCQ. Sections of the SCQ that are not changed may be included . 
by reference in the PSP. In order to allow for thorough review, man-hour requirements should 
be included with the PSP. 

Health and safety requirements are addressed in the FEMP Sitewide Health and Safety Plan and 
proj ec t-speci fic addenda. 

A PSP needs, at a minimum, to address six aspects of the project for which it is prepared: 

Project background 

Project objectives 

Project Organization 

Sample Design 

Analytical Methods 

Proiect Requirements for Surveillances and Audits 

If a technology, procedure, or method not described in the SCQ wil l  be implemented during a 
project, include the following in the PSP. 

e Reason the technology, procedure, or method was chosen 

e References or other data confirming that the technology, procedure, or method is 
sufficient to support data needs 

e If the technology, procedure, or method replaces one previously used, the reason for the 
change and a document change request (specified in Section 4) shall be prepared and a 
means for comparing results of the old and new technology/method shall be included. 
This includes full validation at ASL D of any new method used to calculate upper 
confidence limits for use in risk assessment until completeness requirements have been 
met for the intitial stage or phase of use 

0 Procedure for implementation of technology/method by reference after EPA approval 

Types of required preventive maintenance, if appropriate 
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The EPA Region V Central District Office is jointly responsible With the EPA Region 
V Central Regional Laboratory for external field audits. 

The EPA RPM is responsible for approval of all plans required by the 1991 amended 
Consent Agreement and for coordinating communications between EPA and DOE. 

0 

0 

3.2.3 Ohio Environmental Protection Agency 

The OEPA reviews and comments on the SCQ and addenda. The OEPA also evaluates the SCQ 
for completeness relative to tasks for which the state has primacy including RCRA, the Clean 
Air Act, and the Clean Water Act. State involvement and concurrence is vital to achieving the 
goal of an integrated environmental program at the FEMP. 

3.3 DATA QUALITY OBJECTIVES AND PROJECT SPECIFIC PLANS 

Prior to implementing any project that involves environmental sampling and analysis, it is 
necessary to prepare project specific DQos and the PSP. The steps involved in this process are 
given in Section 1.5. This discussion will provide more detailed information on the contents of 
the PSP. 

3.3.1 Data Quality Objectives 

DQos are quantitative and qualitative statements that specify the quality of data required to 
support decision making (U.S. Environmental Protection Agency, 1987). Intended use of the 
data is the driving consideration in the formulation of DQOs. The result of the DQO process 
should be project specific quality assurance objectives. These objectives (precision, accuracy, 
representativeness, comparability, and completeness) should be reflected in the PSP. Screening 
data from Analytical Support Leveis (ASL) A and B analyses are used most often at FEMP. 
However, parameter-specific data for ASLs C, D, and E are necessary for many types of risk 
assessment, characterization, and treatability analyses. ASLs are discussed in detail in Section 
2. 

EPA guidance has been used to develop a process for defining DQos for projects at FEMP. 
Description of this process and a reference table of DQos for ongoing projects at FEMP are 
provided in Appendix C. Support documentation for DQOs becomes part of project flea. 

3.3.2 Project Specific Plans 

PSPs shall be developed for each project performed at the FEMP that includes environmental 
sampling and analysis. These plans include details applicable to the specific project for which 
they are written and shall be in a form that can be used on a day-today basis by project 
personnel. 

l e 

I 
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0 Review and signature approval of plans, procedures, drafts, and final documents 

The manager of each project is responsible for QA within the project scope (self assessment). 
and be responsible for verifying training, 

conducting audits and surveillances, data validation, and verifying compliance with requirements. 

Project Specific Plans shall receive both technical and quality reviews and approvals (Figure 3-3 
and Table 3-3, Appendix A). The FEMP project manager is responsible for development of 
PSPs in accordance with guidelines of the SCQ and for ensuring review and approvals prior to 
implementation. The FEMP is responsible for 
technical review of PSPs, including coordination of data quality objective development, 
preventing redundant sampling, assigning sample numbers, and coordinating sample handling 
and laboratory services. The designated FEMP QA organization is respons 
and approval of PSPs and for providing technical comments consistent 

approving PSPs for consistence with site safety requirements. 
. The FEMP health and safety organization is responsible for 

If the FEMP project manager is part of an organization other than the ERMC, the contract 
technical monitor is responsible for reviews and approvals by affected groups. The applicable 
DOE and managers are responsible for PSP approval. 

3.2.2 U. S. Environmental Protection Agency 

€PA Region .V is responsible for review and approval of the SCQ. Requests to modify the SCQ 
or other EPA-approved documents shall be transmitted by DOE to the EPA RPM, who is 
responsible for distributing change requests to appropriate reviewers. PSPs prepared as part of 
the 1991 amended Consent Agreement activities shall be reviewed and approved by EPA prior 
to implementation. 

._ 

The following EPA organizations have quality assurance responsibilities as indicated. 

0 the EPA Region V Regional Quality Assurance Manager is responsible for approval of 
the SCQ 

0 the EPA Region V Quality Assurance Section is responsible for SCQ review and for 
recommending approval or disapproval of the plan to the Regional Quality Assurance 
Manager 

0 the EPA Region V Central Regional Laboratory is responsible for external laboratory 
audits and is jointly responsible with the EPA Region V 'Central District Office for 
external field audits (see Section 12 for audit requirements and responsibilities). 
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. When laboratories are added to the list, DOE will notify EPA and 
the list shall be modified accordingly. If a laboratory will no longer be used by FEMP, an 
ending date of performance will be added and the laboratory listing will remain to aid 
investigators evaluating historical data. 

hall notify EPA of the intent to add a laboratory to the list after the laboratory 
its ability to fulfill performance requirements. The laboratory shall be 

designated "proposed for approval." EPA may accept FEMP lab0 
approve the laboratory, conduct an audit in cooperation with FEMP 

own audit. Analyses performed by the laboratory between the ti 
EPA acceptance shall be considered "at risk". When the laboratory is accepted by EPA, "at 
risk" data shall be accepted. 

If the laboratory does not pass the EPA audit, data considered "at risk" .shall remain so if 
corrective actions are pending, or the data may be rejected outright. 

If a laboratory that has performed work for the FEMP is disqualified from performing furher 
work, it shall remain on the list with the period of performance indicated for reference. 

3.2 QUALITY ASSURANCE MANAGEMENT 

DOE, EPA, OEPA, and their respective subcontractors have QA management and oversight 
responsibilities as shown in Table 3-3 (Appendix A) and described in paragraphs 3.2.1, 3.2.2, 
and 3.2.3. 

3.2.1 U.S. Department of Energy 
. . . . . . . . . . . . . . . . . . . . . . 

t FEMP. 

The designated FEMP QA organization (l%MC i .. z..... quality assurance department) is independent 
of direct job involvement and day-tday operations and has direct access to DOE-FN 
management to resolve QA disputes (independent assessment). The QA organization is 
responsible for the following QA management functions. 

0 Conducting audits and surveillances to verify that the QA program is implemented in 
compliance with site-wide and project-specific requirements, DOE orders and guidance, 
and EPA regulations 

- Verifying and approving corrective actions 

0 Auditing compliance with training procedures 
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0 Implementation of required quality elements verified through an on-site, pre-award audit conducted by FEMP meg 
... '...........,...I. ..................... 

0 Successful analysis of performance evaluation samples 

Verification of continuing satisfactory perfomance through audits by F E W  ;em$d 
:.:.:.>:.:.>: .......................... 

and performance evaluation sample analysis 

FEMP notification to the EPA Region V RPM of intent to use a laboratory 

0 Upon EPA request, provision of audit and performance evaluation data 

0 Opportunity for EPA to perform its own audit of the laboratory 

Performance evaluation samples may be provided by HVd Or may be part Of an 
........A%......... ................ i .... 

ongoing program, such as the EPA contract laboratory program. FEMP-supplied performance 
evaluation samples shall be traceable to standards purchased from the EPA, the National Institute 
of Standards and Technology, or other equivalent program. 

A list of approved laboratories shall be prepared by the ERMC * U___y that documents the following 
information for each laboratory. 

Laboratory facility locations 

Types of analyses the laboratory is approved to perform by analytical support level 

0 Types of samples the laboratory is qualified to handle 

Capacity of available equipment in the laboratory 

0 Date last audited 

Period of performance for the FEMP 

Appendix E shall be included'on the list. If a subcontractor owns more than one laboratory, 
only those included on the list may perform FEMP work. 

laboratories have successfully an 
me period and been audited by 

evaluation samples for the 
. Additions or deletions of 

laboratories to the list shall be based on audits and analysis of performance evaluation samples 
by the designated 



-4 .----4',$.4 .B ". 
section 3 

L N T  PROJECT Revision 0.2 
QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 

Page 4 of 14 

responsible for 
uting revisions, 

and maintaining a list of controlled documents and holders of those documents. 

Additional duties include evaluation of remedial alternatives and responsibility for initial 
preparation of remedial investigation, feasibility study, and other reports specified in the 1991 
amended Consent Agreement. 

3.1 .5 Subcontractor Requirements 

Contractors and subcontractors &dl comply with applicable site procedures, policies, and the 
SCQ. This requirement shall be included in all contracts between contractor and subcontractor. 
Subcontractors shall document that personnel and are technically qualified to perform designated 
tasks and will comply with site QA and health and safety requirements. Provisions shall be 
made to update subcontracts predating the SCQ to be consistent with new requirements. Failure 
of a subcontractor to comply with the SCQ or other contractual requirements may be viewed as 
a breach of contract and grounds for'contract termination. 

Subcontractor analytical laboratories performing sample analyses covered by the SCQ shall 
perform work in accordance with SCQ requirements. Exceptions shall be approved by the DOE 
on a case-by-ase basis. Compliance shall be determined during surveillances and audits 
described in Section 12. 

3.1.5.1 procure ment of Subco ntracton 
approved system for procuring subcontractors. When required by the 1991 amended Consent 
Agreement (e.g., adding a laboratory to the approved list), the EPA shall be notified prior to 
employing new subcontractors. 

Contractors shall use a documented, DOE- 

3.1.5.2 Anal-1 Laboratorv Subco ntractors Procurement of laboratory subcontractors 
for analyzing environmental samples shall be strictly controlled. Only laboratories that have a 
demonstrated capability to provide the level of data quality required for a program or project 
shall be employed. Minimum elements of analytical seMces procurement shall include the 
following. 

0 Demonstrated ability to perform the analyses required at a specified capacity 

Ability to handle the types of material to be analyzed, including applicable licenses and 
Permits 
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environmental affairs, RPM for the Remedial InvestigatiodFeasibility Study (RI/FS), and 
operable unit managers. 

Tfie mE*m site manager repom directly to DOE headquarters in Washington, D.C. 
. . , . . _..... . . .,. . . . . . ..... . ......................... .... ...,..... 
Procedures for site operations are outlined at headquarters level through DOE orders and 
guidance and are interpreted and implemented at the FN level. 

has delegated independent quality assurance assessment duties to the quality 
. This designated FEMP QA organization may utilize QA 

resources of other contractor and subcontractor organizations to Nfill its duties. The designated 
FEMP QA organization has direct access to DOE-FN management through the ERMC's upper 
management. 

ent of the 

3.1.4 Contractors 

Each DOE 
contractor at FEMP has an internal management structure defined in contractor-specific 
documents. There may be several levels of subcontractors to the contractors to provide services 
in any area. However, completion iind quality of subcontracted work is the direct responsibility 
of the respective contractor. 

The following contractors currently provide Services to DOE for FEMP. Specific organizations 
are listed in Table 3-1, Appendix A. 

3.1.4.1 . The ERMC is responsible 
for day-today operation of the site, including operation of all facilities, services, and utilities. 

sponsible for preventing redundant 
sampling and analysis, assigning sample numbers, and coordinating sample handling and 
laboratory seMces for all FEMP projects. 

The DOE has assigned radiological and industrial health and safety duties to the FEMP ERMC. 
The FEMP .wn*xw &%&# organization may utilize expertise and resources of 
other contractors and subcontractors to fulfill its duties. 

.. ,,,,-. 

The FEMP administrative record coordinator is a member of the E%%&'$ , w x w <  % organization and is 
responsible for all environmental sampling and analysis records coordination as specified in 
Section 4. 
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0 Waste Minimization - Activities shall be planned to prevent unnecessary generation of 
waste, including consideration of sample location selection, sample collection methods, 
parameters to be analyzed, use of screening analyses where applicable, and prudent use 
of materials. Generated wastes shall be handled in an environmentally sound and safe 
manner, in compliance with all applicable requirements. 

0 Timeliness - Every attempt shall be made to meet schedule commitments, perform 
activities safely, and produce useable data within a reasonable time frame. 

Cost Effectiveness - Activities shall be performed to maximize production of useful, 
valid information and minimize expenditures. 

3.1 PROJECT MANAGEMENT 

Remediation activities of the FEMP environment are conducted by DOE and regulated by EPA 
and the Ohio Environmental Protection Agency (OEPA). Responsibilities of each group are 
defined in the 1991 amended Consent Agreement, the Federal Faci l ia  Compliance Agreement, 
the Consent Decree with the OEPA, or other agreements between ~ C D O E  and the regulatory 
agencies. Organizational and management structures, showing the relationships among 
regulatory agencies and FEMP, are shown in Figures 3-1 and 3-2 (Appendix A). 

3.1.1 U.S. 'Environmental Protection Agency 

The EPA Remedial Project Manager (RPM) is responsible for day-today oversight, review of 
documents, and interactions with FEMP personnel. The EPA RPM is also responsible for 
distributing deliverables to appropriate reviewers within the EPA and transmitting and resolving 
comments with the DOE. Additional responsibilities are outlined in the 1991 amended Consent 
Agreement. The EPA administrator is ultimately responsible for resolution of disputes as 
specified in the 1991 amended Consent Agreement. 

3.1.2 Ohio Environmental Protection Agency 

The OEPA has review and comment responsibility for Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) documents as stated in the 1991 amended Consent 
Agreement. The OEPA also has jurisdiction over Resource Conservation and Recovery Act 
(RCRA) activities. 

3.1.3 U.S. Department of Energy 

is responsible for day-to-day site management, program decisions, interpretation 
s, interaction with regulatory agencies, milestone compliance, and transmission 

includes a site manager and deputy, manager of of deliverables. The 
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PROJECT ORGANIZATION AND RESPONSIBILITIES 

Lead agency responsibilities under the National Contingency Plan (NCP) for Oil and Hazardous 
Substances Pollution at the FEMP lie with the DOE Fernald @i Office @@@J). Under 
a 1990 Consent Agreement entered into by DOE with the EPA and amended in 1991, the DOE 
agreed to identify, characterize, and remediate environmental contamination at and originating 
from the FEMP. 

.. 
0 

Methods for performing work shall minimize the probability of an accident and keep 
hazard exposure to an acceptable level in accordance with EPA, Occupational Safety and 
Health Administration, and Nuclear Regulatory Commission requirements through the 
use of personal protective equipment and safe work practices. Exposure to potentially 
harmful conditions or materials shall be As Low As Reasonably Achievable (ALARA). 

0 

considemtion given to protection of human'health and the environment. 

0 Quality Objectives - 
Data shall be collected 

objectives. Documentation shall be adequate for DOE, EPA, or a third party to be able 
to evaluate and confirm compliance with those objectives. 
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U.S. Department of Energy. 1991a. Initial Screening of Altentatives for Opemble Unit 1. 
Task 12 Report, FMpC-0112-6. Oak Ridge Operations Office, January 1991. final. 

U.S. Department of Energy. 1991b. Initial Screening of Alternatives for Opemble Unit 2. 
Task 12 Report, FMPC-0212-6. Oak Ridge Operations Office, April 1991. final. 

U.S. Department of Energy. 1991c. F e d  E n v i m n m e d  Management Backgmund 
Sampling Plan. Revision 0, October 1991. Fernald Office. 

U.S. Department of Energy. 1992a. Risk Assessment Work Plan Addendum, Remedial 
Inves&g&n/Feasibility Study, Fernald Environmental Management Project, Fernald, Ohio. 
Fernald Office, June 1992. 

US. Environmental Protection Agency. 1987. Dater Quality Objectives for Remedial Response 
Activities. Vol. 1, Develoument Process . prepared by CDM Federal Programs Corporation for 
the Office of Emergency and Remedial Response, Contract 68101-6939, EPA/9355.0-07B 
(1987). . .. 

U.S. Environmental Protection Agency. 1989. Risk Assessment Guidance for Superfund. 
Vols. I and If, EPA/540/1-89/2. Office of Emergency and Remedial Response. interim final. 

Weston, Roy F, Inc. 1987. Chamctenzution Investigation Study. Vols. I and II. prepared 
for Westinghouse Materials Company of Ohio. 
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directions. The areas were historically used for agricultural purposes prior to construction of 
the FEW. Each location Will be evaluated based on property owner interviews, proximity to 
potential pollutant sources, and historical data. If a location is found to be unacceptable, an 
alternate location will be evaluated. Samples will be collected at various depths from four 
borings at each location, and background levels of the parameters will be determined from their 
distribution in these samples. 

2.6 PROJECT SCHEDULES 

A schedule . . .(.. for completion or for conducting routine, ongoing projects shall be included in each 
..... ;.:.:.:;, ... ..:. .... , _.: , .&!A&. ..:.:.,. ....................... ../.. It shall consist of the anticipated start date, duration of each project phase 

including field work, laboratory analysis, data validation, data'.assessment and interpretation, and 
submittal of interim and final reports. For PSPs related to Consent Agreement items thirty 
calendar days shall be allowed for each phase of regulatory review, and thirty days shall be 
allowed for comment resolution and resubmittal of documentation by the.FEMP. 

psp Bs * '+~:.:.:.:.:." ....' 

Schedules for major deliverable items for each OU and for the site as a whole are included in 
Figures 2-12 through 2-17 (Appendix A). These schedules are for reference only, and the 1991 
amended Consent Agreement or addenda should be consulted for official schedules. 

2.7 REFERENCES 

Federal Register, 43, p.47707. && 1 - 1  m . 1 P l ' n  
-dads. Executive Order 12088, October 13, 1978. 

U.S. Department of Energy. 1988. Remedial Investigation and F e d -  Study Wonk Plan. 
Rev 3 ,  Vol 1. prepared by Advanced Sciences, Inc., Oak Ridge Operations, March 1988. 

US. Department of Energy. 199Oa. Remedial Investigation and Feasibility Study Gmund 
Water Report. prepared by Advanced Sciences, Inc., Oak Ridge Operations, December 1990, 
draft. 

U. S. Department of Energy. 199Ob. I n W  Scmening of Altenratives for Qpedle  Unit 3. 
Task 12 Report, FMPC-0312-5. prepared by Advanced Sciences, Inc., and International 
Technology Corp., Oak Ridge Operations, November 1990. draft. 

U.S. Department of Energy. 199Oc. Remedial Investigation Report for @enable Unit 4. Task 
6 Report, FMPC-0406-5. Oak Ridge Operations Office, October 1990. final draft. 

U.S. Department of Energy. 199Od. Initial Screening of A l t e d v e s  for Openable Unir 5. 
Task 12 Report, FMPC-0512-6. Oak Ridge Operations Office, December 1990. final. 

U.S. Department of Energy. 199Oe. Initial Screening of Alternatives for Qpemble Una 4. 
Task 12 Report, FMPC-0512-6. Oak Ridge Operations Office, October 1990. final. 



' Seitioa 2 
G A G E M E m  Revision 0.1 
QUALITY ASSURANCE PROJECT PLAN 27 Apnll993 

Page 27 of 29 

of observations, as the value to be used to characterize the source strength. This method then 
results in the ability to completely describe the uncertainty associated with the source term and 
ultimately the risk. 

ASL D data are also used to determine the UCL as discussed above. Both ASL C and D data 
are used to determine the UCL since the only difference between data collected at these levels 
is the laboratory documentation accompanying the results. The same QNQC procedures are 
implemented and at any time the entire QA/QC documentation package can be requested from 
the laboratory. Together the level C and D data provide the final step in the quantification of 
the source term for use in fate and transport modeling and exposure assessments. 

2.4 TARGETPARAMETERS 

Appendix G identifies analytical methods and performance specifications that are currently 
expected to be used. PSPs will cite existing methods or performance specifications in the case 
of radionuclides as identified in Appendix G or specify requirements for new methods needed 
for ASL E data to analyze for specified target parameters. If the detection limits for a method 
are not adequate to meet the project-needs as identified in a PSP, existing methods will have to 
be modified or new methods developed to meet those needs. Any method modifications or new 
methods used would be included in the PSP. 

Specific target parameters for each project shall be identified in PSPs. Criteria used to 
determine &get parameters for contaminant source areas and each potential migration pathway 
shall include a waste inventory of processes contributing to the source; previous source area 
sampling results; sampling results of potentially upgradient sources; past monitoring data; 
indicator chemical determination based on mobility, toxicity, and persistence in the environment; 
and requirements of specific regulatory programs. Total uranium will generally be included as 
a target parameter for migration pathway sampling based on results of historical sampling. 

2.5 SAMPLE NETWORK DESIGN AND RATIONALE 

The sample network design and rationale shall be specifically described in PSPs. The 
description shall include the method and justification for determining sampling locations, number 
of samples to be collected, frequency of sampling, sampling methods, quality assurance samples, 
and degree of confidence that DQos wil l  be met. Whether sampling locations are determined 
by judgmental, random, or systematic method shall be justified based on DQOs. 

A background sampling plan for naturally occurring constituents in soils has been submitted to 
the EPA and Ohio Environmental Protection Agency for review. The purpose of the plan is to 
determine background ranges for metals, cyanide, and donuclidea in the FEMP area (U.S. 
Department of Energy, 1991~). 

Thirty off-site locations northwest and west of the FEMP have been identified as primary 
background sampling sites. These locations are not likely to have been affected' by contaminants 
migrating from the FEMP because of the surface and groundwater hydrology and prevailing wind 
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The final results of the risk assessment only a comparison between the environment 
prior to and after contamination. The comparison is established through the potential impact on 
human health and the general ecology. There exists in the risk assessment methodology 
information which is both powerful and essential to the decision making process. The end result 
of the risk assessment and the basic comparison provides information for only a general level 
of decision making potential: either address the contamination or take no action. When the 
results clearly indicate that the "No Action" option is not practical or feasible, the questions and 
the required information to answer them become much more complex. Herein lies the difference 
between the Baseline Risk Assessment and the Feasibility Study Risk Assessment. The Baseline 
Risk Assessment is used to indicate whether some action is needed. The Feasibility Study Risk 
Assessment is used to support the optimum action to be taken to address the contamination 
problem. 

x 

For these reasons the development and implementation of the risk assessment process for the 
FEMP has been specifically addressed, as an addendum, in the overall Remedial Investigation 
and Feasibility Study (RI/FS) Work Plan. This addendum is titled "Risk Assessment Work Plan 
Addendum" (U.S. Department of Energy 1992a) and provides both the methods and the tools 
needed to obtain the necessary information to make decisions and to determine the associated 
risks at the FEMP, for both the baseline and FS Scenarios. 

ASLs provide the basis for collecting and analyzing samples to meet a variety of end uses. For 
each end use, a different specific quality level may be appropriate. The range of data quality 
needs is reflsted in ASLs A through E. The specific definitions for the FEMP-specific ASLs 
are provided-in the Section 2.3.3 of the SCQ. 

The following paragraphs illusirate, in general, how data are used for risk assessment. The 
following discussion is consistent with guidance on data use in the risk assessment process, 
"Data Useability in Risk Assessment" (U.S. Environmental Protection Agency 1990). It is 
critical to maintain that all information is both useful, and necessary, for developing a 
comprehensive risk assessment. 

In the risk assessment process ASL A information is used to establish the areal extent of the 
contamination. The areal extent is later used to detail the source term for purposes of both 
exposure scenario and fate and transport development. 

ASL B information is used to evaluate the magnitude of the source term and to adjust fate and 
transport models to site-specific parameters and data. The level B data are used in this respect 
due to the quantity of data available. Level B data are also used in the development of the list 
of potential contaminants of concern. The results of the level A data, defining the extent of 
contamination, coupled with information obtained from the level B sampling results, &@ the 
basis for establishing the nature and extent of contamination. 

ASL C data are collected after careful consideration of all the level A and B data, The locations 
for samples are specified on the basis of the "hot spots" and thereby provide a high degree of 
confidence in the magnitude of the source term. The results of the C level sampling the 
basis for establishing the upper confidence limits (UCL) as defined in the Risk Assessment 
Work Plan Addendum. The UCL is determined by taking the upper 95 percentile, for the range 
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ASL E (Non-Standard&d - Analyses by non-standard protocols that often require 
method development or validation'(e.g., when exacting detection limits or analysis of an unusual 
chemical compound are required). ASL E methods may be significantly different from those 
specified for ASLs B, C, or D data. New methods may be developed for ASL E data to allow 
for parameters or matrices that cannot be analyzed using existing standard methods. This could 
be caused by interferences, analyses performed outside of accepted requirements for existing 
methods, or new methods developed to meet site requirements or project-specific requirements 
that cannot be met by existing analytical methods. 

Exam&: Analysis of a non-standard matrix such as transite building material for total 
Uranium. A non-standard preparation technique would be required to prepare the sample for 
analysis. The results may be used to assess the degree of contamination, assess risks associated 
with exposure to the transite, and evaluate disposal options for the material. 

Exam&: Analysis or evaluation of a geotextile material for suitability to use as a component 
of a remedial action at the site. Existing evaluation methods may not be adequate to evaluate 
site-specific needs so development of a new method is required. 

-: Determination of organic compounds (e.g., benz(a)anthracene) in drinking water at 
sub-part per billion levels by special method oncolumn injection gas chromatography/mass 
spectrometry with selective ion monitoring detection and a full suite of field and laboratory 
QMQC samples as required for ASLs C and D data. A complete raw data package may be 
required for validation. The results are required to assess risks associated with use of this water 
as a drinking'water source. 

The useability of data is determined by DQO requirements. ASL A data are considered as 
"good" as level D data if in compliance with DQOs. 

2.3.4 Asks and Risk Assessment 

The following summary identified how data gathered at different ASLs will be used to support 
and develop the FEMP risk assessment process. 

The risk assessment process involves three fundamental steps 
1. source term evaluation 
2. exposure and toxicity assessment 
3. risk characterization 

Risk assessment provides a consistent framework for making decisions related to contaminants 
and their potential impact on human health and the environment. 

Objectives of the risk assessment vary depending on the decisions needed to beamade. 

Essentially, all available information is either used directly or to support the risk assessment 
process. This is accomplished through the three fundamental steps of the risk assessment 
process. 
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Example: Long term groundwater monitoring where there is an established history-of available 
data. The use of ASL C will reduce the effort to review and validate the data. However, if 
significant changes or deficiencies are noted the Level D package can be obtained from the 
laboratory for more detailed validation. 

Examtie: Analysis of residues or products from a treatability test to assess performance of a 
treatment technology. More rigorous QC requirements can be used to assess the capability of 
the treatment technology to meet the remediation performance objectives. ASL C would be used 
when knowledge of the waste or process was such that a full data package is not required to 
assess performance. 

Exam&: Analysis of soil samples for total Uranium to assess a r d  extent of contamination. 
The nature of the contamination is well known and understood. The use of ASL C will allow 
validation of method performance by review of QC summary forms but a complete data package 
is not required because of the prior knowledge. 

Examde: Assessment of nature and extent of contamination in a remedial investigation sampling 
event. Many samples can be analyzed at ASL C and a small number at ASL D. Validation of 
the ASL D data will provide confirmatory analysis of the nature and extent of the contamination. 
The ASL C data will provide additional supporting data and require less effort to validate. If 
deficiencies are noted in either the ASL C or D data packages, full data packages can be 
obtained for the ASL C data and they can be validated at ASL D to assess the impact of the 
deficiency on .. project objectives. 

*and frequencies according to FEMP-specified analytical protocols for radiologicai and 
nonradiological parameters. The data package includes raw instrument output for validation of 
ASL D data. 

ExamDie: Analysis of total uranium by the fluorometric method, with a full set of QNQC 
samples per analytical batch. (See Glossary Terminology.) Analytical results and the full raw 
data package are reported from the laboratory. Data may be required to support risk assessment, 
determination of nature and extent of contamination or other uses where the highest possible 
degree of confidence in the useability of the data is required. 

Exam&: Determination of volatile organic compounds in soil or water by purge and trap gas 
chromatography/mass spectrometry with a full complement of field and laboratory QNQC 
samples. A complete raw data package is provided and validated for the analyses. Data may 
be required to support risk assessment, determination of nature and extent of contamination or 
other uses where the highest possible degree of confidence in the useability of the data is 
required. 
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Examde: Measurement of gross alpha and beta radioactivity in water in compliance with the 
Safe Drinking Water Act to provide information on drinking water quality. 

m: Determination of volatile halogenated organic compounds (e.g., chloroform) in water 
by purge and trap gas chromatography without second column confirmation, with a limited suite 
of field and laboratory QC samples, and a minimal data package. 

'Example: Determination of volatile organic compounds in drinking water at low levels (to 1 
ppb) by gas chromatograph/mass spectrometry for comparison to U.S. EPA MCLs to assess 
risks associated with use of the water as a drinking water supply. This would be use of a 
modified existing method with user defined special requirements. 

Exan&: Routine monitoring of conventional wastewater discharge parameters for compliance 
with the site NPDES permit. 

m ~ l e :  Analysis of residues from a bench scale treatability test to assess whether the 
technology might be applicable to site wastes. Since the technology is only being screened for 
applicability, a full data package and review is not required. 

ASL C (Quantitative with Fully Defied QNQO - Provides data generated with full QNQC 
checks of types and frequencies specified for ASL D (see below) according to FEMP-specified 
analytical protocols for radiological and nonradiological parameters. The analytical methods are 
identical to ASL D for QNQC sample analysis and method performance criteria. However, the 
data package-does not typically contain raw instrument output but does include summaries of 
QNQC sample results. ASL C may be used when analyses require a rigid, well-defined 
protocol, but where other information is available, so that a complete raw data package 
validation effort is not required. Laboratories shall be required to retain, in the project file, raw 
instrument data required to upgrade ASL C reports to ASL D. 

w: Analysis of total uranium by the fluorometric method with a full set of QNQC 
samples as specified for ASL D. A summary data package is provided including QMQC sample 
performance without raw instrument output. A limited level of data validation is required 
because only the summary forms need review. 

Examde: Determination of volatile organic compounds in soil by purge and trap gas 
chromatography/mass spectrometry with a full complement of QNQC samples as specified for 
ASL D. A summary data package is provided including QNQC sample performance without 
raw instrument output. A limited level of data validation is required because only the summary 
forms need review. 
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ASL A (Qualitative Field Analyses) - Provides the most rapid (real or short time) results. ASL 
A is often used for preliminary comparison to Applicable or Relevant and Appropriate 
Requirements (ARARs), initial site characterization to locate areas for subsequent and more 
accurate analyses, field screening of samples to select those for fixed laboratory analysis, and 
engineering screening of alternatives (bench d e  tests). These types of data include those 
generated on site through the use of photo- or flame-ionization detectors, pH and conductivity 
meters, alpha and bedgamma friskers, or radiological wipe samples. Analogous to EPA DQO 
level 1. 

Exam~l~: Field screening for alpha, beta, and gamma radiation conducted with portable field 
equipment provides real time qualitative analysis for the presence or absence of radioactive 
isotopes. 

Example: Field screening for chemical gases in the well bore of groundwater monitoring wells 
using photo-ionization detectors provides real time qualitative analysis for presence of volatile 
organic compounds (e.g., benzene, toluene). 

Exam~le: Use of a radiological survey meter to qualitatively estimate the areal extent of 
radioactive contamination. 

ASL B (Qualitative, Semi-Quantitative and Quantitative Analyses) - Provides more quality 

Also included in ASL B are standard methods (e.g., EPA 500-series drinking water methods a 
$ l W ~ ~ % $ % w ~  ,>..-,,A,& u ,>, %A .. .. u **..A* with QMQC requirements different than those specified for ASLs C and D)  
and conventional parameter analysis in support of regulatory requirements such as NPDES 
permit monitoring. In the event that an ASL B standard method needs to be modified for a 
specific analyte or group of analytes in support of a higher ASL (Le., ASL C or D), the 
appropriate sample preparation method and calibration information will be presCribed and 
specified in the Project Specific Plan (PSP) as an ASL E. PSPs related to Consent Agreement 
items are subject to review by the U.S. €PA and Ohio €PA; and, proposed modifications of 
standard methods would thus receive their review and approval. 
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2.3 PR0JWX”I’BlECTIVES 

2.3.1 Specfic Objectives 

Specific objectives of an environmental sampling and analysis project shall be specified in 
Project-Specific Plans (PSP). Examples of project objectives are included in Table 2-1 
(Appendix A). 

2.3.2 Intended Data U&es 

The intended use of acquired data is to assess the nature of the site and the degree and extent 
of potential problems resulting from past activities, evaluate the potential hazard to human health 
and the environment, evaluate remedial actions, choose and implement preferred remedial 
actions, and monitor plume migration and the effectiveness of remedial actions. Data partially 
fulfilling these requirements have been collected in previous and ongoing studies. Use of these 
data, and identification and collection of additional data needs, will fulfill the intent of the 1991 
amended Consent Agreement and the stated site remediation objectives of the DOE. 

2.3.3 Data Quality Objectives 

Data Quality Objectives @QO) are qualitative and quantitative statements that specify the quality 
of data required to support decision making. Because they are based on end use of the data to 
be collected, ‘different uses require different levels of data quality. There are five FEMPdefined 
analytical levels that will be assigned depending on intended use of the data and the Quality 
Assurance/Quality Control (QMQC) methods required to achieve the desired level of quality. 
These levels are analogous to the 1987 EPAdefined DO0 levels 1 through 5 (U.S. 

levelc Gdr6xid%%&zon between EPA and DOWEPA programs, DQO levels at the FEMP 
will be referred to as Analytical Support Levels (ASL) A through E. 

Da6-vdi&tion re&rements are specified in Appendix D. Following are definitions of A 
through E levels of quality. A summary of potential uses for data at each ASL is presented in 
Table 2-3 (Appendix A) and described in each ASL definition. 
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AS part of the environmental restoration of the FEMP, underground storage tanks are being 
removed and necessary remediation performed as required by the Ohio State Fire Marshall. 
Reports of findings and conclusions are provided to the EPA and the state of Ohio. 

. 



, 
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4.4.2.1 Record . Hardcopy records shall be legible, accurate, and complete; 
indexed to permit quick and accurate identification of items or activities to which they apply; 
and authenticated by preparer’s signature and completion date. Electronic records [e.g., 
magnetic diskettes, magnetic tapes, Compact-Disk Read-only Memory (CDROM)] shall be 
stored in duplicate. Each diskette, tape, or other data medium shall be identified by a unique 
identifier. A hard-copy index of contents shall be maintained in project files. 

When appropriate, corrections may be made to records by authorized personnel (e.g., 
originating personnellorganhtion, QA personnel). Corrections shall be made by drawing a 
single line through the incorrect information on hard copies, making the correct entry, and 
initialing and dating the revised entry. Electronic fles in the archives shall be write- 
protected. If changes to an electronic file are required, both the original and the back-up 
copies shall be replaced entirely. 

4.4.2.2 Records Co ntrol. Control over current projects shall be accomplished using a 
filing system based on subject and task, which will effectively segregate records from 
different contractors into identifiable and retrievable Nes. Program and project records shall 
be controlled as follows. 

Incoming Records - Includes project-related correspondence, data, sketches, logs, 
authorizations, or other information. , 

1. 

2. 

3. 

4. 

5 .  

6. 

The FEMP project manager or designee shall mark original with receipt date. 
1- 

The FEMP project manager or designee shall determine who wil l  review the materials 
and route copies of the material to that person. 

As soon as practical, incoming correspondence originals shall be placed in project 
Nes. 

If correspondence is required by project perso~el  for reference, a copy shall be 
marked as such and routed accordingly. 

Quality-related correspondence shall be routed to the designated FEMP QA 
organization. 

Communications relative to FEMP that are initiated by third parties (e.g., media, 
interested individuals, and groups) are referred directly to designated DOE 
representatives unless otherwise directed by the DOE site manager. 

Outgoing Records - Includes externally (i.e., external to the specific project) transmitted 
correspondence, reports, drawings, and sketches. 
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NOTE 

At a minimum, correspondence shall be signed by the originator 
and, if joint signatures are desirable, appropriate managers. QA 
correspondence is signed by a representative of the designated 
FEMP QA organization. DOE correspondence is signed by 
appropriate DOE officials. 

1. Outgoing records shall be approved and signed before transmittal as required. 

2. Routing information shall  be attached to the office copy of project correspondence. 

3. Records transmitted between the site and remote locations shall be protected from 
damage and loss during transfer (e.g., copying prior to shipment and hand carrying). 

4. Transmittal letters shall be numbered and traceable and copies of attachments filed 
with transmittal letters unless otherwise indicated. Each FEMP contractor and 
subcontractor shall have a controlled system for numbering transmittal letters. 

4.4.2.3 Records Retention. All validated data supporting FEMP CERCLA decisions shall 
be submitted to the FEMP Administrative Record Coordinator. Copies of all other 
environmental sampling and analysis files shall bk submitted to the FEMP Administrative 
Record Coordinator for inclusion in the 
information from external sources and i 
generated by subcontractors) shall be placed in the 

Files shall also include correspondence, data, and references supporting entries into the 
Administrative Record; supporting documentation for CERCLAdnven programs; and 
supporting documentation for CERCLAcovered programs. Documents exempt from the 
Freedom of Information Act (e.g., personal dosimetry, urinalysis, and medical records) . . . . . . . . . are . . 

ect 
files as appropriate. 

Records Facility - Files shall be located in an area that, at a minimum, provides the 
following. 

0 Suitable environment to prevent record deterioration, damage, and loss 

0 Controlled access 
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0 Steel file cabinets 

0 Protection against excess moisture and temperature extremes 

0 A record review area if practical 

Records Handling - Files and records contained in project files shall be maintained by 
designated personnel who are responsible for the following. 

Review of incoming records for original receipt date prior to Ning (as specified in 
paragraph 4.4.2.2) 

Indexing 

0 Filing in labeled folders or binders as applicable 

Maintaining sign-out sheet 

Records Index - A numbered index for each project Ne shall be prepared and maintained in 
the project records storage area. The index shall list individual Ne numbers and identify 
records therein and may be part of an electronic database management system with 
appropriate backup. 

4.4.2.4 Off4ite R&ct m. Record storage off-site (e.g.., at analytical laboratories) 
shall be as secure as and similar to the project on-site file. Upon completion of the project 
phase, off-site files shall be transferred to and integrated With on-site files. 

Laboratories shall maintain record systems for documents pertinent to testing performance 
that provide record control and retention similar to that outlined in paragraphs 4.4.2.2 and 
4.4.2.3 for on-site office files. 

4.4.2.5 Final DisDositioQ. Upon completion of the project phase, the original or certified 
copies of data and records shall be transferred to DOE. With approval from DOE, 
laboratory data files and records may be microfilmed for archive storage at any time during a 
project. 

If requested to transfer original files to DOE, laboratories may retain copies of project data 
and records for their files unless specifically prohibited in Writing at the time of the request. 
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4.4.3 Document Control 

Documents and drawings shall be prepared, reviewed, approved, revised, and distributed in 
accordance with the requirements of the following subparagraphs. Documents and drawings 
that are controlled shall be identified as such and updated as required. Uncontrolled 
documents and drawings are issued once and not updated. Document listings shall be 
maintained by each FEMP contractor and subcontractor for quality-related documents, 
project-specific documents and drawings, computer graphics, maps, and other controlled 
documents. 

A F E W  controlled document list shall be maintained by the -c , ..>-,..>A. controlled document 
coordinator. This list shall identify holders of controlled document copies. Distribution of 
document revisions shall be conducted by the FEMP controlled document coordinator. 
Maintenance of individual controlled copies shall be the responsibility of the document holder 
and shall be an auditable requirement. 

Subcontractors, specifically including analytical laboratories, shall be given a minimum of 
one controlled copy of the SCQ at the time of document approval or new contract issuance as 
appropriate!. 

4.4.3.1 ) v l  m n  win Priorto 
implementation or use, documents and drawings shall be reviewed and approved by signature 
and date. Documents and drawings requiring DOE approval shall be reviewed and approved 
by designated personnel before submittal to DOE. Copies of documents or drawings released 
for any purpose befote they have gone through the complete review and approval process 
shall be dated and marked "PRELIMINARY" for drawings and "DRAFT" for documents. 

Each FEMP contractor and subcontractor shall have a documented process for preparation, 
review, and approval of documents and drawings for which they are responsible. This 
process shall include the following. 

0 , 
Standardized document and drawing format 

Identification of required reviewers 

0 

Review process including documented resolution of reviewer comments 

Procedure for obtaining required approvals.and authorization to issue 

0 Periodic review 

FEMP sitewide documents shall be reviewed and commented upon by each affected FEMP 
contractor. 
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4.4.3.2 Cba nees to Docume nts and Drawings. Changes to approved plans and 
procedures may be necessary during the course of project performance. Review and 
approval of changes to documents shall be in accordance with requirements of the original 
document. Organizations approving the original document shall also approve changes. 
Changes shall be approved prior to implementation. Each FEMP contractor and 
subcontractor shall have a written procedure for initiating changes to documents and 
drawings for which they are responsible. 

Revisions shall be submitted for review and approval with approval sheets as appropriate. 
Review and approval of other documents, if not documented on re-issued approval title 
sheets, shall be documented in another manner [e.g., associated Document Change Request 
(DCR) approval signature blocks] to attest to review and approval in accordance with 
requirements of the original document. 

Document Change Requests - A DCR (Form 4-1, Appendix B) is the only means of 
initiating a change or revision to the SCQ. Review and approval of DCRs ensure compliance 
with requirements of the original document before they are implemented. DCRs that involve 
changes to analytical laboratory activities shall be reviewed by applicable FEMP laboratory 
organizations. At a minimum, the FEMP project manager, designated FEW Quality 
Assurance organization representative, and applicable FEMP laboratory organizations (for 
laboratory changes) shall review the DCR. 

Oral approval may be requested from other signers if necessary. If the other signers orally 
consent to the DCR being signed for them, the FEMP project manager or designated FEMP 
QA organization representative may sign their own name in the other person's signature 
space and write "for" before the person's title below the signature space. 

DCR Procedure - The DCR shall be completed in the following manner. 

1. The originator shall complete the DCR through the CONTENT OF CHANGE section 
and forward it to the for evaluation. 

3. The shall assign a request number and enter it in REQUEST NO. 
Space* 

4. The shall enter pertinent information in the DCR status and tracking 
log, which shall include the following information. 

0 DCR number 
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0 Originator 

0 Request date 

0 Subject matter 

0 Affected document 

0 Section numbers 

0 Approval date for each signer 

0 Date of distribution to each document holder 

0 Issue date of revised document pages 

5 .  shall make copies of the DCR and forward them to applicable 
est for review and comments. An information copy 
M. 

6.  the DCR, that person shall communicate to the 
s for not signing. 

.. 

7. The shall coordinate tion of the disagreement. If a 
shall notify th is made not to p d  with the DCR, the 

and those who signed the DCR. An appropriate entry to this effect shall be made in 
the DCR log. 

NOTE 

The effective date of change and issuance of the DCR is 
dependent on DOE completion of the section of the DCR 
Specimg EPA notification, EPA approval, or immediate 
implementation. 

9. The shall forward the signed DCR to the for signature and 
transmittal to EPA for signature. 
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NOTE 

EPA signature is required for primary documents listed in the 
1991 amended Consent Agreement. EPA approval is not 
required for secondary documents of the 1991 mended Consent 
Agreement. The EPA shall be advised of any modification to 
documents that received EPA comments. 

10. The shall coordinate resolution of external FEMP comments and 
obtain required internal FEMP approvals. 

11. The shall issue the DCR to holders of controlled copies of the SCQ 
upon completion of FEMP external approval process. 

12. Changes described in the DCR shall be implemented by the applicable organization on 
the date specified in the EFFECTIVE DATE space. 

4.4.3.3 Revision of Documents and Drawha. Documents may be revised by either a 
complete revision (the entire text is replaced) or a limited revision (only a few pages are 
changed, added, or deleted). The document table of contents shall be revised if affected by 
either a limited or complete revision. Each FEMP contractor and subcontractor shall have a 
written procedure _ _  for revising documents and drawings under their cognizance. 

Complete revisions of the SCQ shall be indicated by a sequential number (i.e., Revision 1, 
2, 3) and a date on the cover and title page as well as each page of the document. 

A limited revision (only a few pages are changed, added, or deleted) shall have the current 
revision number with a decimal number indicating the change (Le., Revision 1.1, 1.2, 1.3) 
and the new date only on the changed or added pages and the affected pages of the table of 
contents. Revised information shall be indicated by notation on the page. Added page 
numbers shall be the same as the page immediately preceding the added page with a decimal 
number added (Le., Page 1.1 of 10, 1.2 of 10, 1.3 of 10). 

Drawings, computer graphics, and map revisions shall, as a minimum, be denoted by 
displaying a consecutive revision number, revision date, and approval signatures in the 
appropriate manner. Distribution shall be made to users who require current information to 
perform their work. 

4.4.3.4 m b u t i o q  . Controlled documents and drawings shall be distributed to personnel 
as needed. The FEMP controlled document coordinator is responsible for controlled 
distribution of the SCQ. Each FEMP contractor and subcontractor is responsible for 
controlled distribution of documents for which they are responsible. Delegation of 
distribution activities shall be documented. 

Distributed documents shall be identified by a copy control number unique to each recipient. 
Each organization responsible for controlled distribution shall maintain a distribution list 

/43 
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containing name of document, control number, and copy-holder name and mailing address. 
If controlled documents and drawings become obsolete or are no longer needed, instructions 
for return to the FEMP controlled document coordinator for appropriate disposal shall be 
issued to copy holders. Each returned document shall be logged into the document tracking 
log. An uncontrolled copy of a controlled document shall be so identified in a conspicuous 
manner. 

NOTE 

It may not be practical to identify drawings, graphics, and maps 
with a copy control number. If not, they shall be identified in 
some other manner. 

Distribution of Revisions - Distribution of DCR documents and drawing revisions and 
addenda shall be made to original-issue copy holders in the same manner. The transmittal of 
revisions and addenda shall include instructions for revision inclusion and disposition of 
superseded material. Each limited revision @aragraph 4.4.3.3) shall be transmitted by a 
revision log sheet that lists revised pages for that revision. The log sheet shall be fled in 
front of the revised document section. A m r d  of document transmitted, recipient, and 
transmittal date shall be maintained in the tracking log. 

Incorporation of Changes - Each controlled document copy holder who receives an 
approved DCR shall insert it in the SCQ until revised document pages incorporating the DCR 
changes are ieceived. When the changed pages are received, they shall be incorporated in 
the SCQ and the DCR shall be removed. 

4.5 REFERENCES 

U.S. Department of Energy. 1984. DOE Order 1324.3. Files Manage ment. 
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Section 5 

FIELD ACTIViTIES 

0 Daily Logs (subsection 5.1) 

0 Field Activity Policies (subsection 5.2) 

0 Drilling (paragraph 5.2.1) 

0 Monitoring WelYPiezometer Design, Installation, and Abandonment 
(paragraph 5.2.2) 

~ 0 Well Development (pafagraph 5.2.3) 

0 Well Maintenance (paragraph 5.2.4) 

. . Aquifer/Permeability Testing (paragraph 5.2.5). 

4 Geophysical Surveys (subsection 5.3) 

0 

0 

Field Radiological Contamination Surveys (subsection 5.4) 

Borehole Geophysical Logging (paragraph 5.3.1) 

Surface Geophysical Surveys (paragraph 5.3.2) 

0 

General procedures for these activities are contained in Appendix J. Detailed procedures 
shall be documented in 
reasons or uses for the activity, methods to be used, applicable material specifications, and 
documentation requirements specific to that activity. 

Minimum requirements for field activities in this section and in Appendix J may be 
incorporated into PSPs by reference to this SCQ. Surveilland and audits shall be conducted 
in accordance with requirements specified in Section 12 and wib PSP requirements. 
Information obtained from site exploration activities shall be recorded and filed as specified 
in subsection 5.1. 

as a supplement to the @&g. Each field procedure shall specify 
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5.1 DAILYLOGS 

NOTE 

Information in activity-specific logs shall not duplicate but rather 
support other required documentation. 

Required documentation of field investigations and testing include a daily field activity log 
maintained for activities of each project (Form 5-1, Appendix B). The daily log shall 
incorporate the following. 

0 applicable subsurface logs 

0 test data forms 

0 piezometer/well installation forms 

0 field collection forms 

0 chain-of-custody records 

Requirements for this field activity documentation are in Section 6 and custody records 
requirements are in Section 7. 

Field personnel shall keep a d@ly log of project activities. It shall be a Written record of 
activities and measurements conducted on a given dak, and may include daily field activity 
logs, boring logs, well-construction logs, media-specific sampling logs (Form 5-2, Appendix 
B), photographs, and sketches. The log shall be in a bound book With sequentially numbered 
pages or on pre-printed, individual, sequentially numbered loose log forms as specified by 
the PSP. Daily log entry requirements are specified in Appendix J. 

Activity-specific logs (e.g., subsurface boring logs, water sampling logs, sediment sampling 
logs) shall be generated to document field activities as specified in Section 6 and 
Appendix K. These logs are considered part of the daily log. At least weekly, Copies of 
daily logs shall be sent by field personnel to the FEMP project manager or representative and 
others as required in PSPs. 

Originals of field records shall be maintained in the project central file. During performance 
of the field program, the FEMP project manager or representative shall maintain copies of 
field records and store them separately from the originals. These copies will provide 
adequate documentation of work activities if originals are destroyed, lost, or stolen. 
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5.2 FIELD ACTIVITY POLICIES 

The following policies for field activities are supplemented by general procedures in 
Appendix J and project-specific procedures in PSPs. 

5.2.1 Dlilling 

The nature, arrangement, thickness, and extent of subsurface strata can be determined by 
implementing a welldesigned drilling program. Number, location, and depth of borings and 
type of sampling and testing required are dependent on intended use of the data generated. 

The type of drilling method selected for a particular project at FEMP depends on intended 
use of the borehole and samples collected. Factors to be considered in selecting a drilling 
method include the abilitv to acquire data of sufficient quality for the intended use, &.$ #kd 

Descriptions of various drilling methods are presented in Driscoll (1986) and Mer, et.al. 

tool; hollow-stem auger; drive casing; spin casing; direct mud rotary; air rotary with casing 
driver; air rotary with a swing-out, under-reaming bit, and casing advancer; and reverse-air 
or mud rotary. 

(1989). Drilling that might be for use at FEMp include : e 2  &le :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.;:<.:<& 

Historically( boreholes for monitoring well installation at FEMP were drilled using cable-tool 
or hollow-stem auger methods. Good samples can be collected with both these methods. 
However, the cable tool method is slow relative to other available methods, and the hollow- 
stem auger method is not applicable to deep drilling or drilling through consolidated material 
or large boulders. 

Drilling operations shall be conducted so a minimum of con taminants are introduced into the 
environment or spread between zones. Surface casing shall be set when a potentially 
contaminated zone is drilled prior to reaching the target zone. When drilling through areas 
where near-surface contamination is indicated through past use or during screening of 
samples while drilling, surface casings shall be grouted in place and made a part of the 
permanent installation. In outlying areas not suspected of being contaminated, large diameter 
temporary casings shall be advanced as necessary for bore-hole control. 

Consistent with FEMP policy of waste minimization, the chosen drilling method shall require 
the least possible fluids and generate the fewest possible cuttings and the least waste. 
The plant potable water system shall be the source of water for drilling operations at FEMP. 
If extenuating circumstances dictate that another source must be used, the quality of the other 
water source used shall be documented through analysis of samples by FEMP'prior to use. 
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The FEMP project manager shall approve additives used in drilling fluids prior to use. 
Before an additive is approved, a sample shall be analyzed for parameters of interest and the 
results reviewed for potential impact on the objectives of the data-collection prograq. Use 
of additives is discouraged. 

Sumps dug for containment of drilling fluid are prohibited except where absolutely necessary 
and shall have prior approval by necessary regulatory agencies. Above-ground mud pits, 
drums, or plastic-lined structures are normally used for containment of drilling fluids and 
cuttings. 

As specified in Appendix K, drilling equipment shall be decontaminated before each use to 
prevent contamination of the borehole and after each use to prevent off-site transport of 
contaminants. 

A qualified geologist, hydrogeologist, or geological engineer shall be responsible for 
operations at each drilling site and shall be on hand when a borehole is being advanced. 
This person-incharge is also responsible for logging activities at the site including, but not 
limited to, drilling and sampling activities, footage drilled, materials used, sample 
descriptions, well installation activities, and unusual occurrences. Subsurface boring logs 
(Appendix J) shall be generated for each boring. 

The FEMP project manager is ultimately responsible for securing pennits required by state, 
local, or onrsite authorities. As part of the permit process, underground and above ground 
utilities shall'be identified so they do not pose a danger to drilling operations. Copies of 
permits and other appropriate documentation shall be posted on site when drilling operations 
are conducted. 

5.2.2 Monitoring WeWPiezometer Design, Installation, and Abandonment 

NOTE 

See Glossary for definition of terminology. 

Existing monitoring well locations and depths at FEMP were selected to allow monitoring of 
chemical and hydraulic properties of subsurface materials. They were primarily constructed 
according to procedures in the.EPA-approved Remedial Investigation/Fe&bilily Study 
QuaZiry Assurance Pmject Plan (U.S. Department.of Energy, 1988) and included borehole 
installation by the cable-tool method; four-inchdiameter, 3 16-stainless-steel casing and 
screen; annular seal of bentonite grout; and locking protective casing. 

Piezometers at FEMP were originally installed to determine the occurrence and distribution 
of saturated zones within the glacial drift (perched aquifers). 'The piezometers were drilled 
and installed by the hollow-stem auger method and constructed of tweinchdheter, 
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schedule4 Poly Vinyl Chloride (PVC) casing and screen. The hollow-stem auger method is 
also commonly used to install monitoring wells, and PVC casing and Screen are chemically 
compatible with most constituents of concern at FEMP except for certain organic materials 
(Aller, et.al., 1989). Quality assurance/quality control (e.g., decontamination of well 
materials and drilling equipment, containment of cuttings, and documentation of construction) 
were maintained throughout the installation of these piezometers. Consequently, it was 
determined that water-quality samples collected from the piezometers could yield qualitative 
data for constituents unaffected by the well material, so wells; currently referred to as 
piezometers at FEMP, are used as monitoring wells. 

Wells installed in accordance with the requirements of the SCQ for collecting groundwater 
quality data are referred to as monitoring wells. Wells installed purely for the collection of 
groundwater level and hydraulic data are referred to as piezometers, regardless of drilling 
method or construction material. For clarity, the term "well" includes groundwater sampling 
or measuring points such as four-inchdiameter monitoring wells, above-ground and surface- 
finished piezometers, and former production wells. 

New drilling and well construction shall be done in accordance with the requirements of 
Appendix J. 
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0 Newly Generated RCRA-Controlled Waste - Waste streams are currently being 
generated on-site that fall under RCRA jurisdiction. These streams are sampled at a 
frequency that ensures availability of accurate, current dah for timely disposition of the 
waste. Sampling strategy depends on the rate of waste production and inherent stream 
variability. Drums are sampled before being transported to a warehouse to limit drum 
handling. 

NOTE 

Composite sampling of large waste streams may be specified to 
reduce analytical effort. 

0 Newly Generated Non-RCRA-Controlled Waste - Waste currently being generated on 
site that is not covered under requirements for RCRA waste streams and have little 
potential of becoming RCRAcovered waste are determined by internal record keeping 
based on process knowledge and analysis. These sampling requirements vary widely and 
are specified in PSPs. 

6.4 GASEOUS MATRIX SAMPLES 

Air sampling conducted at FEMP includes stack sampling for compliance with the Clean Air 
Act, radon sampling as part of the REMP, general area air sampling for radiological health and 
safety monitoring, and monitoring for specific organic and inorganic contaminants while 
conducting field activities. Data may be used for modeling contaminant transport, determining 
compliance with national emissions standards for hazardous air pollutants, determining exposure 
levels, and determining respiratory protection requirements. 

6.4.1 Clean Air Act Monitoring 

Stack sampling is done at FEMP to measure radionuclide emissions. Stacks with a potential for 
delivering a dose of 0.1 mrem effectivedose equivalent in one year to any individual, or as 
required by permit, shall bc monitored and inspected at least weekly to meet requirements of the 
Clean Air Act, 40 CFR 61 and DOE 5400.5. Stack sampling methods are provided in Appendix 
K. 

NOx), carbon mono 

and heat content of coal used in the boiler plant are measured on a regular basis. Nitrogen 
oxides are controlled through use of electrostatic precipitators. Emission factors are based on 
the results of stack testing conducted in 1988. Opacity is monitored continuously With automatic 
equipment while the boilers are in operation (US. Department of Energy, 1991b). 
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For each waste stream, a table shd  be prepared that lists the waste stream name, physical state, 
hazardous waste codes, the basis for the hazard listing, waste source, land ban status, and FEMP 
material and source code. This table shall be submitted to OEPA quarterly to update the 
ongoing waste determination process taking place at FEMP under terms of the proposed 
amended cansent ,,.. e. 
6.3.4.2 mtainerized W&g . Hazardous waste is stored at FEMP in containers such 
as 55-gallon steel and polyethylene drums and 85-gallon steel overpack drums. Containers may 
be constructed of carbon steel, stainless steel, polyethylene-lined carbon and stainless steel, and 

Prior to placing waste in a container, compatibility of material with the container is verified by 
comparing analytical data or process knowledge to compatibility information for the container. 
Samples may require analysis prior to selection of a container to determine compatibility. Most 
of the waste generated at FEMP is compatible with carbon steel or stainless steel containers. 

Containerized wastes are stored in designated hazardous-waste storage areas at FEMP. Two 
categories of waste characterization data are used to determine the appropriate storage area. 

0 

C h e d d  constituency and compatibility 

Physical state and presence of free liquids 
.- 

Presence or absence of li 

Chemical constituents within each waste container are determined to ensure that wastes stored 
in a unit are compatible with each other and With the construction of the unit. To ensure that 
incompatible wastes are not stored together, a reactivity group code is assigned to each waste 
Stream. 

6.3.4.3 Because of the large number of drums at FEMP, 
representative samples are taken from selected drums containing waste from a particular *. 
stream. Drumsampling are described in Appendix K. The drums are then categorized 
based on waste characteristics as follows. 

e Catwrization. 

Backlog Waste - RCRA-Controlled, non-RCRA-Controlled, and mixed waste that has 
been stored on-site for a long period of time. Selection of drums from a backlog lot is 
based on process knowledge, waste stream type, and random sampling techniques that 
ensure representative samples. 
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Information is collected to accomplish the following tasks. Acquiring this information may 
require sampling and analysis. 

0 Characterize hazardous and chemical properties of each waste stream and assign 
applicable hazardous-waste codes. 

0 Ensure proper handling and storage of waste. 

0 Evaluate pre-acceptance conditions for receipt of waste from on-site and off-site sources. 

0 Determine applicable land disposal restriction information for each hazardous waste 
S t r e a m .  

The following four generic categories of waste constitute the majority of hazardous waste 
presently generated at FEMP. Examples of these categories are included. 

0 Closure and CERCLA-Controlled Wastes - Soil samples, drill cuttings, well 
development water, water used for decontamination, sampling and decontamination 
equipment, contaminated soils and groundwater, contaminated facilities (e.g., demolition 
material, process equipment) 

0 .  Maintenance and Construction Wastes - Scrap metals, Wires, wood, and other 
construction debris and rubble; excavated soils; waste hydraulic and lubricating oils; 
cl&ng solvents; boiler residues; floor sweepings; used rubber parts and products; paints 
and painting equipment; and off-specification commercial products 

0 Underground Storage Tank Removals 

Miscellaneous Activities - Other wastes, disposable equipment, and personnel protective 
gear 

The procedure for identifying hazardous waste relies on process knowledge supplemented by 
analytical data and is described in the FEMP Waste Analysis Plan. The first step of the 
procedure is evaluation of the accuracy of process knowledge and whether it is sufficiently 
conclusive to make the waste determination. 

When process knowledge is deficient, either more.information shall be requested or a q u e s t  
for waste stream @ # q $ ! ! j  sampling and analysis shall be processed as described in Appendix K. After .... &-mpletiori .Of sampling and analysis, results shall be evaluated and RcRA 

waste codes assigned as warranted. 

/5z 
I 
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6.3.3 Subsurface Soil Sampling 

Subsurface soil samples have been collected as part of preliminary studies and for the WFS. 
Additional samples will probably be collected as part of long-term monitoring and for remedial 
design/remedial action purposes. 

Methods are provided in Appendix K for collecting and screening subsurface soil samples for 
radioactive contamination. Instructions for determining which samples should be analyzed for 
radiological parameters are included. 

0 

The methods describe the technique for screening subsurface soils for intermediate and high- 
energy gamma-ray emitters. The screening level is chosen for instrument gross-count rates that 
exceed the background count rate by three standard deviations when the sample is counted in a 
low-background area. Screening may be performed with gamma-sensitive instrumentation 
capable of detecting the desired level of contamination (e.g., a portable multi-channel analyzer 
with associated sodium iodide detector). Screening shall be performed with field instruments 
specified in PSPs. 

6.3.4 ;c&&&jj Sampling 
.:.; ,:,..: ............................................ . .  .,.. ............................. ....... 

drums are commonly used to store RCRA, non-RCRA, and mixed wastes 
at the FEMP. Drum samples have been and continue to be collected to determine whether 
material is-RCFUcontrolled waste. If it is RCRA-controlled waste, additional sampling is 
completed t6 evaluate treatment/disposal options. 

tative drum selection criteria, analytical 
testing (e.g., confidence levels), and 

are provided in Appendix K. 

6.3.4.1 RCRA Controlled Waste Determination. The following process is based on 
information supplied in the Waste Analysis Plan, which was prepared in accordance with 
requirements of Ohio Administrative Code (OAC) 3745 and 40 CFR 264, 268, and 270. 

FEMP is operating under a proposed amend 
estinghouse Environmental M 
. 

ree between DOE, 
pany of Ohio 

The parties to the Consent Decree have agreed to a sc 
characterization of waste materials stored on site. 

RCRA characterizations are being completed according to the schedule agreed upon in the 
proposed amended Consent Decree. A quarterly report is submitted to OEPA that identifies all 
hazardous waste streams characterized under the Consent Decree. 



Section 6 
&EME_MANACEMENT DENYIRNME AL PROJECT Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 8 of 32 

a Manual of Sampling, Analytical, and Repotting Procedures for Wastewaters. (Ohio 
Environmental Protection Agency, 1976). 

a Standard Methods for the Eramination of Water and Waewater. (American Public 
Health Association, 1989). 

e Ann& Book of Standans. Part 23, "Water; Atmospheric Analysis" (American Society 
for Testing and Materials, 1991). 

Analysis procedures used in FEMP laboratories for testing waste water are identified in 
Appendix G. 

6.2.5 Compliance with DOE Order 5400.5 

The FEMP is required to monitor all liquid effluent to comply with DOE Order 5400.5 (U.S. 
Department of Energy 1990). Currently operating systems are described in paragraph 6.2.4 and 
Appendix K. 

6.3 SOLID MATRIX ENVIRONMENTAL SAMPLES 

6.3.1 Surface Soil Sampling 

Surface soil samples are from soils that can be wlleted with manually operated, hand-held tools 

Procedures for collecting samples are provided in Appendix K. 

6.3.2 Sediment Sampling 

Sediments are materials that have been transported from their place of origin by fluid action and 

Appendix K. 
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The FEMP has an ongoing program of sampling, analyzing, and reporting as required by its 
NPDES permit, the Federal Facility Compliance Agreement, and the DOE. A sampling 

reported data provide an accurate picture of the volume and nature of waste water flow in the 
permitted discharges. 

Sampling and analysis requirements are regulated pursuant to 40 CFR 136. The FEMP permit 
defines the applicable regulation as that version of 40 CFR in effect on 1 July 1989, the effective 
date of the permit. 

The Utilities Section is responsible for sample collection and for operation and maintenance of 
monitoring equipment such as continuous pH monitors and flow meters. The section is also 
responsible for operation of automatic samplers and for ensuring that proper techniques are used 
for grab sample collection when an automatic sampler is not or cannot be used. 

The FEMP is responsible for disseminating samples 
to appropriate laboratories in compliance with specified sample custody (Section 7) and 
preservation requirements. The laboratories are responsible for analysis of samples including 
Drowr use and calibration of analytical euuipment and imDlementation and verification of 

._ 
6.2.4.2 . md Pt’ocedum. The NPDES permit requires that effluent be monitored 
continuously for pH at every permitted sampling location except the general sump and for flow 
when a discharge occurs at each sampling location. Meters are in place to fulfill both permit 
requirements. Procedures for collecting flow meter information for each NPDES outfall that 
requires total daily flow reports are provided in Appendix K. 

An NPDES sampling plan has been developed and is on file with OEPA. The plan identifies 
samples to be collected weekly under NPDES and contains information relative to location, type 
of container, number and volume of samples, type of analysis, preservation method, and lab 
destination. The basic requirements for NPDES sampling are specified in Appendix K. 

The FEMP participates in a quality assurance program under the authority of Section 308 (a) of 
the Cleanwater Act. Periodically, samples of the same type of normally tested constituents are 

designated contractor in accordance with instructions provided with the samples. Results are 
compared to the true values to determine accuracy of FEMP laboratory analyses. 

sent to the FEMp for analysis. Analysis is performed and :w@ ................................... reported to or their 

6.2.4.3 Additional Sources of Information. Sampling procedures are governed by 40 
CFR 136. FEMP standard operating procedures are implemented for waste water sampling and 
analysis and are available upon request from the DOEbW. References of importance are as 
follows. 
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6.2.4.1 
Title IV, Section 402, of the Clean Water Act. Regulatory authority is provided under 40 Code 
of Federal Regulations (CFR) 122. This system requires that point source discharges into the 
nation’s waterways have a permit that stipulates allowed limits for certain pollutants entering a 
particular body of water. The Feed Materials Production Center (now FEMP) was issued an 
NPDES permit renewal (number 11000004*BD) on 12 February 1990 that expires on 9 
February 1995. The permit covers two outfalls to receiving streams and five internal monitoring 
points located throughout FEMP, including remediation ot process-related waste water, storm 
water, and sanitary-waste water. The permit is based on both technology-based and water- 
quality-based limitations depending on waterquality goals of OEPA and the best available 
technology for treating waste waters specific to an industry. Permitted discharges are as 
follows. 

mose 0 f Data Co Uection Activity. NPDES is a statutory requirement under 

0 11000004001: manhole 175: outfall effluent to the Great Miami River 

0 11000004002: spillway outfall from the storm-water retention basin to Paddys Run 

0 11000004601: sewage-treatment-plant effluent part stream after disinfection 

0 11000004602: general sump effluent part stream to manhole 175 

0 

0 

11000004604: storm-sewer, lift-station effluent part stream to manhole 175 

11000004605: effluent part stream from biodenitrification effluent-treatment system to 
manhole 175 

.- 

0 11000004606: storm-water retention basin pump station effluent part stream to manhole 
175 

NPDES includes a self-monitoring program to ensure compliance with permit limits. The 
program consists of sampling waste water, analyzing it for regulated parameters, and reporting 
results in a monthly discharge monitoring report, which is the end use of the data for FEMP. 
However, OEPA collects these data, plus data from other facilities discharging into waters of 
the state, and uses it to track and regulate water quality in Ohio. 

In addition to NPDES requirements, FEMP routinely monitors waste water discharges on a per- 
work-shift basis. These data become part of the waste water treatment plant records. Uranium 
data are reported monthly to EPA as required under the Federal Facil ia ux Compliance 
Agreement attachment to the 1991 amended ansent & a m e n t .  
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6.2.2.2 General Groundwater S ~ U I I D ~ E  ReauiremenQ. The primary technical 
consideration in groundwater sampling is to obtain a representative sample of the groundwater 
body at the well location. Additionally, groundwater sampling at the FEMP must meet certain 
requirements in order for subsequent data to be used by the CERCLA program. Procedures 
for collecting groundwater samples are provided in Appendix K. Additional requirements 
specific to a project may be included in PSPs. 

6.2.2.3 Paramete r-SwcficSamD i i n ~  Proceduw Groundwater samples are collected 
from monitoring wells and piezometers volatile organic compounds, 

-neutral extractable compounds, morgamc parameters, and radionuclide parameters 
in accordance with procedures provided in Appendix K. 

6.2.2.4 &muline Groundwater from Private a nd Other Product ion Web . Private 
water wells near FEMP have been sampled as part of FEMP programs, including the REMP and 
RI/FS. DOE has authorized sampling of private wells by FEMP personnel when requested, and 
they may be sampled during a routine project or at request of the property owner. Data 
collected from private wells may be qualified for certain uses. Procedures for collecting water 
samples from private or other production wells are included in PSPs. Other procedures are 
provided in Appendix K. 

6.2.3 Surface Water Sampling 

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Procedures and practices are described in Appendix K for collection of water samples from 
streams, ponds, lakes, rivers, ‘springs, and seeps. Two different techniques are used for 
collecting surface water samples: grab sampling and composite sampling, which are discussed 
in Appendix K. ’ 

6.2.4 Waste Water Sampling 

Waste water sampling is regulated by the Ohio Environmental Protection Agency (OEPA) under 
the Clean Water Act. As such, data are collected in accordance with permit-specific 
requirements. Samples are also collected for DOE environmental monitoring purposes and to 
fulfill requirements of the 1986 Federal Facility Compliance Agreement. 
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6.2.2 Groundwater Sampling ...> 

Groundwater sampling is currently being conducted at FEMP for the following projects and 
programs. 

0 CERCLA Remedial InvestigatiodFeasibility Study (RVFS) under the 1991 amended 
Consent Agreement 

0 Resource Conservation and Recovery Act (RCRA) Environmental Compliance 
Groundwater Monitoring Program 

Radiological Environmental Monitoring Program 

0 Safe Drinking Water Act 

The scope of the CERCLA RVFS groundwater sampling program is defined in the WFS Work 
Plan as amended (U.S. Department of Energy, 1988, and amendments). Requirements of the 
environmental compliance groundwater monitoring program are included in the group procedures 
and RCRA Groundwater Quality Assessment Program Plan (Westinghouse Materials Company 
of Ohio, 1991). REMP requirements are defined in DOE Order 5400.1 1988 and in REMP 
procedures. 

Other activities that may require groundwater sampling at FEMP include, but are not limited to, 
the following.. 

0 removal actions 

0 removal site evaluations 

0 remedial design 

0 

0 

underground storage tank compliance activitiea 

Solid Waste Management Unit characterkition (RCRA facility investigations) 

0 

6.2.2.1 Water Level M-remenb. Groundwater elevation data are used to monitor 
aquifer storage, estimate rate and direction of groundwater movement, define rechargddischarge 
relationships relative to surrounding features, estimate baseflow to streams, and calculate the 
volume of water in a borehole or well. Procedures for collecting water-level data from wells 
including water-level measurements prior to sampling are provided in Appendix K. 

RCRA closure of hazardous waste management units 
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6.2 COLLECTION OF AQUEoUS SAMPLES 

Aqueous samples include natural and waste waters. Groundwater and surface water ................ 

............... are defined for the purpose of this document as natural waters. Water collected after 
use or in storm sewers are considered waste water. Following are specific aqueous samples 
collected at FEMP. 

....................... ..... i. ..; .... 

0 groundwater from monitoring wells, piezometers, and private wells 

0 surface water from the Great Miami River, Paddys Run, other natural 
and the storm outfall ditch 

0 waste water from manholes, the sewage treatment plant, and any other point in the plant 
waste water system 

0 other waste water, specifically water collected in the storm water retention basins prior 
to discharge 

Samples shall be collected for analytical parameters in order of stability. The order of sample 
collection is provided in Appendix K. 

6.2.1 Field Analytical Procedures for Natural Water Samples 

Temperature;-pH, and specific conductance shall be measured in the field and documented on 
groundwater and surface water sample collection forms. Other measurement+ including 
dissolved oxygen, alkalinity, and redox potential$ may be specified for certain projects. 
Determinations shall be performed either in the well or on unpreserved samples. Surface water 
measurements may be collected directly from the surface water body. Groundwater field 
measurements may also be taken in situ (downhole) to avoid changes that might occur if the 
sample is removed from the well. 

L 

Field procedures for measurements of temperature, pH, specific conductance, dissolved oxygen, 
alkalinity, and redox potential (Eh) are provided in Appendix K. 
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6.1 SAMPLE COLLECTION FORMS 
x 

Sample collection forms shall be completed for all sampling activities and are considered part 
of the daily log (Section 5) .  Specific information about sampling location and collection shall 
be recorded on the forms as well as the following minimum information. 

........................... 

........,,..,.% .....,......I. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

project identifiers 

sample location 

description of sampling points (e.g., east bank of Miami River 500 feet upstream of 
confluence with Paddys Run) 

sampling date or dates 

start and finish time of sampling activity and sample collection times 
...... :<.>:~,:.:*x.:< ... :.:.:.:.:.. ........... 

weather .- conditions including significant changes during the actiity g E j m k ]  

sample numbers . .  

field measurements including replicate measurements 

visual description of samples 

unusual occurrences (e.g., 'semi-volatile sample could not be collected because of 
insufficient recovery of well" or "truck passed while sampling, stirring up significant 
volume of dust upwind of sample collection site') 

sampling team members 

types and identification numbers of equipment used 

Matrix-specific requirements are described in individual sampling sections. 

k 
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Section 6 

SAMPLING REQUIREMENTS 

Sampling projects at FEMP are specified based on project objectives coupled with a review and 
evaluation of existing data for the site vicinity. Sampling projects may include collecting the 
following samples. 

Aqueous Samples (subsection 6.2) 

Solid Matrix Samples (subsection 6.3) 

Gaseous Matrix Samples (subsection 6.4) 

Biological Samples (subsection 6.5) 

Miscellaneous Samples (subsection 6.6) 

’ %,,section 6.7 specifies requirements for field storage and shipmen, of samples. Subsection 6.8 
specifies requirements for decontamination. 

for sampling 
Appendix K. 

Additional procedures may be submitted to provide detailed information on applicable sampling 
activities. 

Minimum requirements for sampling activities described in this section and in Appendix K shall 
be incorporated into PSP. Requirements above and beyond those included in the SCQ shall also 
be described in PSPs. Details required for the PSPs may be incorporated from the SCQ by 
reference. 

Surveillances and audits described in Section 12 shall be conducted to confirm that SCQ and PSP 
requirements are fulfilled. 

Definitims of acronyms, abbreviations, and terminology may be found in the Glossary. 
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Loose contamination is defined as radiological contamination, including soils and sediments, 
that can be readily removed from a surface by collecting a smear sample. Surveys are 
performed for area characterization, detennining level of personnel protection required, 
ensuring that vehicles and packages meet Department of Transportation requirements (Section 
6), and identifying free releases. 

Fixed contamination is defined as radioactive contamination that has become part of the 
structure being surveyed at conditions prevailing at the time of the survey. Fixed 
contamination cannot be measured with smear samples; it must be measured directly from the 
material of interest. 

Total contamination of a material or structure is defined as the sum of lpose and fixed 
contamination. Direct survey techniques are used to measure the amount of total activity on 
various surfaces. 

Scoping requirements for radiological contamination surveys shall be documented in PSPs 
and shall include the following. 

0 regulatory driver or other h n  for conducting survey 

types of radiation expected 

types af .. measurement equipment plus calibration and operating requirements 

0 types of samples to be collected (e.g., smears, surface soil, sediment) 

The foilowing applg to instruments used for radiological field screening. 

X i  Instruments used shall be calibrated at least annually and after any adjustments or 
repairs and in accordance with manufacturer's specifications. Response shall be 
checked daily using a source of known activity. 

2w Field survey procedures shall specify the type of instrument to be used, specifications 
for geometry of detector and source used, maximum speed allowable for the specified 
instrument, and maximum allowable background for given lower limits of detection. 

The lower limit of detection for instruments used shall be determined so that a 
95-percent confidence level is achieved. 

$4 

4, The type of material surveyed shall determine the survey technique used. 

Si Survey methodology and techniques shall be specified in PSPs. 
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Requirements for performing and documenting surface geophysical surveys are presented in 
Appendix J. PSPs shall specify the method and instruments to be used, grid spacing, speed 
at which survey is to be conducted, information desired, and frequency of duplicating lines 
for quality control purposes. A minimum of five percent of the total linear distance of the 
survey shall be duplicated. Provisions for verifying interpretations through use of borings or 
excavations shall be included. 

Project-specific log forms shall be maintained with information recorded as specified in 
Appendix J. 

Operators shall be trained in use of equipment, and training shall be documented in project 
files as specified in Section 4. Instruments shall be operated in accordance with :$#,@ ... . . . ... 

vzations along with justification shall be provided in the PSP, or the situation shall be 
presented as a variance as specified in Section 15. 

instructions. If these instructions are not a description .*-A of 
...... ...... ..................... . ./...... yf i  _..... :.;.>:*+y, 

5.3.3 Geotechnical Testing 

All geotechnical testing must be conducted to the requirements of this document. DQos 
must be prepared and used as the basis for the development of the PSP. All testing methods 
must be identified in the PSP. 

._ 
5.4 FIELD RADIOLOGICAL CONTAMINATION SURVEYS 

Radiological contamination surveys at FEMP are conducted to determine personnel protection 
requirements, monitor for or detect releases of radioactive materials, and screen samples for 
laboratory analyses for gross characterbation of areas or materials for the presence of 
radiological contaminants. These include sitewide field surveys conducted during the m. 
Surveys are conducted in accordance with DOE Orders 5400.5 and 5480.11 in support of 
activities such as decontamination and decommissioning of facilities and equipment, 
construction, and release detection. Radiological contamination surveys in support of 
€Z&X& .. ,A,-- activities include health and safety monitoring in the field and screening of samples 
to determine need for laboratory analysis, laboratory licensing requirements, and shipping 
and packaging requirements. Such surveys are conducted in the field to characterize an area, 
a facility, or equipment for contamination. 

Requirements for health and safety Contamination surveys are included in FEMP 
procedures. Requirements for screening of 

samples are included in Section 6 and Appendix K. Requirements for radiological surveys 
follow. 

Contamination survey techniques at FEMP shall be based on standard nuclear industry 
techniques combined with process knowledge of potential contaminants at the site. Field 
radiological contamination surveys may include loose alpha and bedgamma surveys and 
fixed alpha and bedgamma surveys. 
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Improperly abandoned wells can serve as a pathway for pollutants to migrate from one zone 
to another. Proper well abandonment is necessary to maintain a credible monitoring 
program. Objectives of proper well abandonment include the following. 

0 eliminate of physical hazards 

0 prevent groundwater contamination 

0 conserve aquifer yield and hydrostatic head 

0 

0 

Factors to be considered in well abandonment and procedures for abandoning a well are 
provided in Appendix J. 

5.2.3 Well Development 

prevent intermixing of subsurface waters (Aller, et.al., 1989) 

comply with reasonable property owner requests 

Wells must be properly developed to yield accurate aquifer test results and groundwater 

provided in Appendix J. 

5.2.4 Well Maintenance 

It is necessary to maintain groundwater wells in order to extend the life of the wells and tu 
provide representative levels and samples of the groundwater surrounding the wells. 
Therefore, a regular inspection program for FEMP wells shall be developed. Maintenance 
shall be performed on a case-bycase basis pursuant to the results of the inspection program 
specified in Appendix J. The following aspects of well maintenance shall be addressed. 

0 Well evaluation 

0 Redevelopment 

0 Maintenance check lists 

0 Well head protection 

Well maintenance activities are the responsibility of the !-, who shall'conduct a 
maintenance survey of groundwater wells and evaluate well 
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Equipment that may be dedicated to a sampling location are specified in Appendix J. 

.- .- 
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6.4.2 Radon Sampling 

Federal regulations (40 CFR 61 and 192) impose limits on the emission of radon gas from a 
variety of sources either owned or operated by DOE. Measurement of radon flux density using 
a passive c h a r d  collector is often the method of choice for determining radon emissions from 
these sources (40 CFR 61, method 115). Method 115 also references an EPA document written 
by Hartley and Freeman that describes the large-area, activatedchard collector in detail and 
gives general field methods for its use. 

These methods provide instructions for collection of samples to determine long-term Rn-222 
concentrations in air under ambient outdoor conditions as described in Alter and Fleisher (198 1), 
and Terradex Corporation. 

As radon and radon progeny decay, the resulting alpha particles produce radiation-damage tracks 
in thin plastic films exposed to air. The film detector is mounted inside the bottom of a plastic 
shield and a special filter is installed over the mouth of the cup to filter out radon daughters, 
dust, and dirt so that only radon gas enters the cup. Detectors are chemically trated after 
exposure to make tracks visible. The number of tracks in a specified area is directly 
proportional to the integrated alpha exposure from decay of radon to which the detector was 
exposed. The detection range is from 0.2 to 20,000 pCU1 per month for outdoor measurements. 

Other methods include collecting samples of ambient air and soil gas. Two basic types of 
sampling are used in radon measurements: gas bag samples and soil gas samples (radon flux). 
Gas bags proGde integrated samples of ambient radon in air while soil gas accumulators provide 
samples of radon in emanated soil gas. Instantaneous air samples may be collected using an 
evacuated SC-6 scintillation cell. 

Sampling procedures are provided in Appendix K and are in accordance with DOE Order 
5480.1, 10 CFR 20, and U.S. EPA standard 40 CFR 192. The type of tracketch radon detector 
shall be selected for effectiveness and cost. 

6.4.3 General Area Air Samples 

Routine air sampling is performed to measure levels of airborne radioactive material in order 
to properly characterize ateas in accordance with DOE Order 5480.11. These data are also used 
to establish a basis for determining respiratory protection requirements. Sampling is 
accomplished as specified in Appendix K procedures. 

Continuous air monitors are used to provide real-time air monitoring as required by DOE Order 
5480.11. There are several different types of continuous air monitors in use at FEMP and each 
must be operated in accordance with applicable documented procedures. These instruments are 
usually used as warning devices and do not normally produce useable data for the FEMP 
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CERCLA program. However, instruments equipped with strip charts may be used for tracking 
ambient airborne levels of radioactive contaminants. 

6.4.4 Monitoring for Organic and Inorganic Contaminants in the Field 

Air is monitored to screen for organic analysis in the field and to protect the health and safety 
of workers and surrounding populations from organic and inorganic contaminants. Requirement 
for this type of air monitoring are provided in Appendix K. 

6.4.5 DOERequired Air Monitoring for Off-Site Exposure 

Air sampling at a selected site is done to 
a minimum, sampling results shall be adeq 
as described in the FEMP Environmental Protection hplementan'on Plan (U.S. Department of 
Energy, 1991). When long-term inhalation exposures are inherent in an activity, an air sampling 
program of sufficient temporal Scale to encompass the range of meteorological and climatic 
co tentially affecting emissions is necessary. It must also be of sufficient spatial scale 
to associated air concentrations at potential exposure points. Sample results shall be 
representative of the long-term exposure points. 

monitoring compliance with dose limits. 
Performance requirements for the design of air monitoring systems are included in Appendix K. 

Selection of the type of air monitoring depends on emission sources to be investigated as well 
as exposure routes to be evaluated. For example, if dust inhalation is sill exposure pathway of 
concern, the monitoring equipment shall be capable of collecting respirable dust samples. 

Site-specific meteorological conditions shall be obtained or recorded during the air sampling 
program with sufficient detail and quality assurance to substantiate air sampling results. 

These data can be used to determine sampling locations and frequencies. Meteorological 
characteristics are necessary input for air transport and flow modeling. Me%mrologic monitoring 
shall be completed to asses8 potential off-site impacts of releases of airborne contamination. 
Assessments may be completed for actual or projected releases (including accidental). Necessary 
data will be obtained from on-site instrumentation whenever possible. Typea of instruments 
considered for use include wind speed, wind direction, ambient and dewpoint temperature, 
precipitation, and barometric pressure measuring devices. Sensors and on-site measurement 
locations wil l  be selected in accordance with the PSP and DQOs. 



4844 
1 NMENTAL MANAGEME 

QUALlTY AsSURANCE PROJECT PLAN + 18 October 1993 
Page 15 of 32 

6.5 BIOLOGICAL SAMPLING 

Biological sampling is conducted at the FEMP to evaluate radiological parameters (e.g., 
uranium) in selected flora and fauna. WFS biological sampling has been completed, and Miami 
University has completed a biological and ecological sampling and analysis study. Documents 
available to the public provide a detailed discussion of biological activities completed during 
these studies. 

Ongoing biological sampling at the FEMP is conducted for milk, fish, produce, game, meat, and 
grass. Procedures and requirements for collecting samples of milk, fish, soil and grass, and 
farm and garden produce are provided in Appendix K, or shall be included in PSPs. Future 
biological studies may be implemented to assess the following conditions. 

0 Difference between biological parameters at a site relative to a control area 

0 Biological (flodfauna) contamination 

0 Quantify risks to human health from contamination in the food chain 

0 Quantify risks to ecological receptors 

.. 

Target analytes shall be identified based on on-site contaminants of concern that are studied to 
assess effects of site contamination on flora and fauna. A list of these analytes is compiled 
based on a review of groundwater, surface water, and air test data relative to Applicable or 
Relevant and Appropriate Requirements (ARARS) and ambient water quality criteria. ARARs 
for soil and sediment do not currently exist. An approach for assessing toxicity in these media 
shall be addressed in PSPs as applicable. Detailed methodology for comparison is presented in 
U.S. Environmental Protection Agency (1989e). 

A preliminary field survey f conducted by qualified biologists or similarly qualified individuals 
prior to PSP development 6wllect preliminary data regarding flora and fauna in the study area. 
Information is obtained by mapping vegetation, animals obsemed, tracks, burrows, and aquatic - -  - - 

pport sukey findings. 

The FEMP and the surrounding area consisd of terrestrial and aquatic habitats. Numerous field 
methods exist for wi collecting and assessing effects of contamination on flora and fauna 
within these habitats. They vary widely depending upon the study purpose. For example, 
stressed vegetation can be assessed using color infrared aerial photography for a broad analysis 
or by physical collection and observation for a more localized scale. Consequently, specific 
methodologies shall be addressed in the PSP depending on the purpose. Procedures for sample 
processing and handling shall also be described in the PSP. 
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Two types of testing are commonly used to evaluate effects of hazardous substances on flora and 
fauna: (1) bioassay (or toxicity tests) and (2) analytical laboratory chemical tests. Usually, 
bioassay tests consist of subjecting living organisms to site-specific chemical conditions (e.g., 
waste water) to compare before and after states. 

consist of analyzing plant or animal tissue for target analytes. 
Procedures for tissue analysis, for the most part, shall be adapted from current EPA procedures 
for examination of solid waste. Neither bioassay or analytical laboratory chemical test methods 
for biological samples are approved by the EPA. Test methodologies shall be specified in PSPs. 

6.6 MISCELLANEOUS SAMPLES 

A variety of media samples are collected at FEMP to characterize radionuclide, chemical, and 
metal contaminants to determine handling and disposal requirements. Samples collection 
processes are simiiar for ASLs A through E. Other sampling conducted for health and safety 
monitoring and personnel exposure calculations are covered in detail in health and safety plans 
and procedures and are not discussedin detail here. 

6.6.1 Sample Requests and Collection Requirements 

Sampling of -miscellaneous media (soil, water, sediment, construction rubble, waste streams) is 
performed for various purposes including the following. 

0 . Pre- or post-construction and demolition projects 

0 Characterization of on-site conditions 

0 Renovation projects 

0 Site emergency response activitia 

' support of site regulatory programs 

0 Support of site remediation programs 

0 

0 

On-site routine environmental media sampling 

RCRA characterization of drummed wastes 
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Media samples shall be collected at sample point locations identified in PSPs. Each sample shall 
be placed in appropriate sample containers as identified in PSPs and labeled as specified in 
Section 7. Specific parameters for analysis shall be determined from process knowledge and 
regulatory guidance. 

6.6.2 &b' sample and Collection Requirements ............................ ........................ 

Procedures for collecting solid debris samples from construction, renovation, and demolition 
W n t  chip, wood, concrete, and dust) for radiological and chemical analyses are provided in 
Appendix K. 

6.6.3 Asbestos-Containing Building Materials 

Most FEMP buildings were constructed prior to 1970; when Asbestos-Containing Building 
Materials (ACBM) were commonly used in the construction industry. Asbestos was used for 
items such as pipe insulation, duct work, fue proofing, sound insulation, boiler insulation, 
interior cement board, vinyl tile, acoustical ceiling tile cover&gs, and outer building coverings. 
Prior to remodeling, renovation, or demolition, samples of potential ACBM shall be collected 
for analysis and the results used to determine if ACBM is present. Sampling for ACBM shall 
be in accordance with 29 CFR 1910 and 1926,40 CFR 762, FEMP health and safety, disposal, 
and handling requirements. Analytical results are used to determine disposition of ACBM 
(remove or fix in place). 

6.6.4 Poly-Chlorinated-Biphenyl-Contaminated Materials 

Materials contaminated with Poly-Chlorinated Biphenyls (PCBa) are regulated under the Toxic 
Substances Control Act program at FEMP consistent with 40 CFR 761. The Act classes 
materials containing 50 parts per million of PCBs as contaminated. However, at FEMP, 
materials containing two ppm of PCBs are handled and stored as contaminated. FEMP- 
regulated, PCB-contaminated materials are separated into f d  * >  groups as follows. 

0 Solid non-radiological 

Solid radiological 

0 Liquid radiological 

There is currently no identified solid nonradiological PCB-contaminated material at FEMP. 
Other groups of PCB-contaminated material are stored in RCRA warehouses until a disposal 
option is identified. 
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Sampling of potential PCBcontaminated materials is not currently planned. However, suspect 
materials could be identified during future demolition or decommissioning of facilities. Should 
sampling and analysis be necessary, a material evaluation process shall be defined in a PSP and 
impiemented at that time. Handling of PCBs is consistent with the requirements of 29 CFR 
1926. 

6.6.5 Worker Protection and Area Classification 

for information only; 
Data gathered from th 

personnel monitoring. Samples are obtained in accordance with written procedures and access 
is controlled as appropriate. 

6.6.5.1 Personal Radioloeical Contamination Survey. Radiological contamination surveys 
at F E W  are conducted to determine personnel protection requirements in accordance with DOE 
Order 5480.11. The regulatory driver or other reason for sampling and knowledge of types of 
radiation emitted by contaminants most likely to be encountered shall be considered when 
scoping radiological contaminant surveys. Material and equipment shall be capable of providing 
the type and quality of data requiredto fulfill DQOs. 

Personal radiological contamination surveys are generally self surveys. Instruments > .w,* and 
the extent of the survey depend on monitoring location and type of contaminant most likely to 
bepresent.. Personal radiological contamination surveys include frisking with hand-held 
instruments -and monitoring with automated equipment. Data are recorded only when 
contamination is found or when personnel injury is involved. 

A frisking survey is used when contamination limits of interest are readily detected by available 
instruments. Depending on the situation, personnel are required to survey either their hands and 
feet or their whole body. These requirements are spelled out in applicable site procedures. 

Methods for use of automated contamination monitoring equipment are dependent on the type 
of instrument. Instructions for use are described in applicable procedures and taught in FEMP 
radiation worker training. This type of instrumentation is configured to automatically alarm at 
contamination exceeding administrative action levels. 

6.6.5.2 M i o n  Survev Techniaus . Radiation surveys measure intensity and type of 
radiation field emitted from radioactive material. These surveys differ from radioactive 
contamination surveys in that dose or exposure rates in the area of interest are measured rather 
than the amount of radioactive material present. This information is used to determine worker 
safety and shielding requirements, area classification, and radioactive shipment classification. 
Area radiation surveys are performed with portable instruments and stationary detectors. 
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Information required prior to performing radiation surveys is similar to that required for 
radiological contamination surveys including a regulatory or other reason for the survey and 
knowledge of contaminants most likely to be present. 

Stationary area radiation detectors are used to detect relatively high radiation fields and serve 
to indicate possible criticality accidents. These instruments are maintained as specified by 
FEMP procedures and are not expected to generate data for the FEMP CERCLA program. 

The internal dosimetry program has been developed to comply With requirements of DOE Order 
5480.11. Results of intemal dosimetry surveys are not expected to be used to support the 
records of decision. Basic requirements for these programs are included for information 
purposes only. Additional details may be obtained upon request to the m&wi I," ... A4 

Any worker who has the potential of receiving an internal exposure of 100 mrem Annual 
Effective Dose Equivalent (AEDE) shall be monitored for internal contamination. Monitoring 
methods used to evaluate internal exposure are designed for each potential exposure condition 
and may include urine sampling, in vivo measurements, and/or fecal sampling. 

The ER,l@Q is currently responsible for administering the internal dosimetry program. Detailed 
program procedures are documented in standard operating procedures. A brief description of 
these procedures follows. 

0 Routine Urinalysis - The routine urinalysis program is the largest part of the internal 
dosimetry program and includes workers With a potential for receiving greater than 100 
mrem AEDE from exposure to compounds of uranium. Workers submit Vkk&@ urine 
samples for analysis at the FEMP bioassay laboratory, which uses a fluo&metric fusion 
technique. Assuming a worker is exposed to two percent enriched class W uranium, a 
detection limit for uranium of 0.005 mg/L allows assessment of doses less than 100 
mrem AEDE. In addition to b@f@! samples, workers are required to submit baseline, 
incident, annual, and termination urine samples. 

0 In Vivo Monitoring - A routine in vivo monitoring program has been implemented for 
radiation workers. A worker who possesses a ThermoLuminescent Dosimeter (TLD) is 
scheduled for an annual in vivo examination designed to detect uranium or thorium 
deposited in the lungs. The detection limit for the lung exam is dependent upon the 
individual's anthropometric characteristics. For an average-sized person at the 95 
percent confidence interval for a 12OO-second exam, the limit is approximately 2.5 
nanocuries (nCi) for U-238, 0.18 nCi for U-235, and 1.0 nCi for Th-232. In addition 
to the annual exam, radiation workers undergo an in vivo exam when hired and upon 
termination. 

Special Internal Dosimetry Programs - Special monitoring programs are developed on 
a case-bycase basis and are included in project-specific plans and health and safety 
plans. Examples of special monitoring projects are the K-65 silo$ and the thorium 
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overpack. Available data from expected source term and potential for exposure to the 
workers involved in an operation are used to determine the frequency and extent of 
special sampling. When mixtures of radionuclides are present, the dose from all radio- 
nuclides in the mixture as well as daughter-product activity are considered. The required 
,detection limit for a particular analysis is calculated based on these considerations. 

External dosimetry programs are in place to monitor environmental and external personnel 
radiation exposure. The external dosimetry program is currently run by the m C .  ,LA,, *., 2, Standard 
operating procedures for specific parts of the program are available upon request from DOE. 
TLDs are used to measure whole-body, extremity, and environmental exposures. Self-reading 
pocket dosimeters are used to monitor worker exposure on a real-time basis. Dosimetry results 
are used to calculate whole-body and individual organ exposures to beta and gamma radiation. 
These devices are used as follows. 

0 Thermolllminescent Dosimeters - TLDs may be used to monitor whole-body .and 
environmental exposures. Extremity TLDs, such as ring badges, may be used to monitor 
exposure to the most exposed body part. TLD badges can be used to differentiate 
between the types and amounts of radiation to which they were exposed and also to 
determine whether the badge.was exposed to a criticality event. Following are basic 
requirements for TLD use at FEMP. 

e Personnel entering a radiologically controlled area at FEMP shall wear a personal 
._ TLD. 

e Additional personal TLD use may be required by the Radiological Safety Group 
for purposes such as job-dose tracking. 

e Extremity TLDs capable of detecting exposures greater than 30 mrem may be 
required by radiological safety when a dose to the extremities is a prime concern. 

Whole body TLDs shall be capable of detecting exposures greater than five 
mrem. 

0 Self-Reading Pocket Dosimeters - These dosimeters continuously monitor exposures on 
a real-time basis. They are specified when work is conducted in areas where the 
possibility of acquiring a large dose in a short period of time exists. Pocket dosimeters 
shall be zemed before each use and shall be capable of detecting doses to & 10 percent 
of actual value. 

6.6.5.3 Medical Se rvice. The Medical Service Department provides Seryices to plant 
personnel that include, but are not limited to, entry examinations, annual examinations, special 
assessments, emergency medical services, drug screening .. A,,+.... and Department of Energy), 
and medical surveillance. 
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The departmat is staffed by trained professionals and equipped to handle daily activities and 
critical medical emergencies. Except for drug screening, human specimens (blood, u-kne, fecal) 
are analyzed on-site. Rarely are human specimens sent to an off-site laboratory; but, if this is 
necessary, the specimens are packaged, marked, and shipped according to applicable laboratory 
and U.S. Post$%@%% ..,> , " requirements. 

As specified by the National Institute on Drug Abuse, drug screening specimens are obtained, 
handled, stored, and shipped to an approved laboratory in accordance with strict protocols for 
chain-of-custody procedure and patient privacy and confidentiality of medical records. The 
laboratory is responsible for specimen pick-up and disposal. 

Human specimens are handled, stored, transported, and disposed of in such a manner as to 
protect specimen integrity, medical care workers, and the general public and in accordance with 
Federal, State, ahd local laws. Standard operating procedures are maintained in the Medical 
Service Department to provide guidance to personnel on specimen handling. 

6.7 FIELD STORAGE AND SHIPMENT OF SAMPLES 

Samples collected in response to programs on-site shall be classified as either environmental or 
hazardous substances samples prior to shipment. Classification shall be by the 

identified in the PSP. In general, environmental samples include the 
following. .- 

0 drinking water 

0 natural waters 

0 sediment 

backgroundcontrol soils 

@ treated municipal and industrial waste water effluent 

biological specimens or samples not expected to be contaminated with high levels of 
hazardous m a M s  

Shipment of samples designated as environmental samples are not regulated by the U. S. 
Department of Transportation (DOT). However, these samples shall be transported in a manner 
to preseme their integrity and, if there is any doubt as to the sample classification, it shall be 
considered a hazardous substance and shipped accordingly. 

I76  
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Materials or samples shipped by FEMP to a laboratory that must have the hazard class 
determined by laboratory testing and analysis shall be assigned a tentative shipping name, hazard 
class, and identification number. The materials or samples shall be packaged and labeled based 
on the FEMP tentative determination of hazard class. The class shall be based on process 
knowledge of the material and previously acquired information on related materials or samples. 
It may require classification of samples as hazardous until validated documentation is received 
verifying that the material is not hazardous. 

DOT has regulatory responsibility for the security of hazardous materials transported off site by 
any means. Regulations for packaging, marking, labeling, and shipping of hazardous substances 
are issued by DOT and described in 49 CFR 171 through 177; 

Radioactive materials samples are, by definition, hazardous and are subject to specific stringent 
regulations governing their transportation. Radioactive material transportation is regulated by 
DOT under the Transportation Safety Act of 1974. 

Samples collected from process waste water streams, drums, bulk-storage tanks, soil, sediment, 
or water samples from areas suspected of being highly contaminated may require a hazardous- 
material classification for shipment. -. 

The Nuclear Regulatory Commission is responsible for governing transportation of radioactive 
source material. Specifically included in Nuclear Regulatory Commission responsibilities is 
approval of.certain types of packages (type B and fissile). DOE orders require shipment in 
compliance with applicable DOT and Nuclear Regulatory Commission N I ~ S  or provision for 
equivalent public safety. Custody requirements are discussed in Section 7. 

6.7.1 Field Storage 

In the field, samples shall be kept cool and away from direct sunlight. As s o n  as samples 
requiring refrigeration are collected, filtered as necessary, and preserved, they shall be stored 
in chests packed with artificiat icing material to maintain a temperature range of two to six 
degrees Centigrade @. Care should be exercised 6 avoid breakage 
of glass containers because of rapid, extreme temperature changes. Field personnel shall be 
responsible for ensuring that sample container lids are secure before storing them in the ice 
chest. 

Samples shall be shipped promptly to the laboratory in accofdance with chain-of-custody 
requirements in Section 7 so that holding times are not exceeded. Samples shipped off site shall 
be shipped to ensure laboratory receipt within 24 hours of shipment time. Sample containers 
and shipping containers shall be custody-sealed as specified in Section 7. 

/77 I 
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6.7.2 Sample Container Preparation 

Sample bottles may be purchased precleaned in accordance with EPA SW-846 (1986) 
specifications with appropriate supplier documentation. Vials for volatile organic compound 
sample analysis shall be purchased precleaned. 

Glass containen for other organic analyses may be purchased pre-cleaned or washed in a 
controlled environment with a nonphosphate detergent, rinsed with tap water, rinsed with 
methanol, rinsed with de-ionized water, and allowed to air dry as described in Appendix K. 

Plastic containers for metals analyses shall be washed with a 
nonphosphate detergent, Msed With tap water and deionized water, and then Msed with dilute 
nit& acid. Plastic containers for other general chemistry and radiological procedures shall be 
washed with a nonphosphate detergent and rinsed with tap water and de-ionized water. 
Container blanks shall be run on containers as specified in Section 4. 

If requested, sample bottles may be prepared in the sample coordination area with premeasured 
amounts of appropriate chemical preservatives and shipped to the field. 

6.7.3 Sample Preservation 

Methods of preservation are relatively limited and intended to (1) retard biological action, (2) 
retard hydrdysis of chemical compounds and complexes, (3) reduce volatility of constituents, 
and (4) reduce absorption effects. Preservation methods are generally limited to pH control, 
chemical addition, refrigeration, and freezing. Some samples collected to support treatability 
analyses may require special on-site storage conditions (e.g., non-freezing, special refrigeration). 

reservatives for various constituents are given in Table 6-1 (Appendix A). These 
choices are based on the accompanying references and on information supplied by various 
quality assurance coordinators. As more data become available, required sample preservation 
and holding times will be adjusted to reflect .the new information. 

*;;mp 
. .. ..., .",... ,. "y;:~'."'  ... , . :.;...:.,. ,.x.:.x.:.: ....... ..:< 

6.7.4 Sample ClasifScation 

6.7.4.1 RCRA a nd CERCLA Initial S ~ D  line Pro- . RCRAandCERCLA 
programs that require initial sampling of unknown substances specify that samples be shipped 
in accordance with hazardous materials regulations if process knowledge suggests presence of 
a substance classified as hazardous. 

If process knowledge does not indicate presence of a hazardous substance or if initial tests are 
for spectrum testing for hazard identification, the samples may be shipped as environmental 
samples. 

/ 7J 
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6.7.4.2 Routine Samaling; For routine sampling programs, a comparison of past test results 
are made to the requirements of 49 CFR (1991) to establish the sample classification as 
environmental or hazardous for shipping purposes. 

Detailed requirements for handling, packaging, labehg, and transportation of samples are 
provided in Appendix K. 

6.7.5 Environmental Samples 

Samples collected and designated as environmental samples in the PSP shall be shipped to 
maintain sample integrity and chain-of-custody requirements. However, if a hazardous material 
preservative is added to a sample, the amount of preservative shall not exceed the limit specified 
in Appendix K. 

When samples are dispatched to the laboratory for analysis, separate chain-of-custody and 
request-for-analysis records shall accompany each set of samples. Procedures for processing 
sample sets for shipment are provided in Appendix K. 

6.7.6 Hazardous Substance Samples 

6.7.6.1 Known. SusDected. or Rout ine Hazardous S- . If a sample contains 
a known or a suspected substance listed in the Hazardous Materials Table in 49 CFR 172 (1991) 
or meets thedefinition of a hazardous substance but not the exceptions for small quantities 
criteria, the Sample shall be handled, packaged, marked and labeled, and shipped as specified 
for that material. A hazardous substance, for shipping purposes, is a material, including its 
mixtures and solutions, that meets the following criteria. 

0 Listed in appendix to 49 CFR 172 (1991) 

Exhibits hazardous characteristics (e.g., flash point) 

0 In a quantity in one package that equals or exceeds the reportable quantity listed in 
appendix to 49 CFR 172 (1991) 

This definition does not apply to petroleum products that are lubricants or fuels. 

ndor-Su-O-. This substance category includes 6.7.6.2 
flammable liquids; flammable solids; oxidizers; organic peroxides; corrosive materials; poison 
B and other regulated materials A, B, and C; and radioactive materials that are normally 
classified as hazardous. However, if hazardous materials are present in known or suspected 
quantities that are less than the following limits, a hazardous classification is not required and 
they are not subject to the requirements of 49 CFR 173 (1991). However the substance-specific 
guidelines of 49 CFR 173 (1991) do apply. Maximum limits for inner receptacle quantities to 
meet criteria for exceptions for small quantities are as follows. 

.. 



Section 6 
Revision 0 

22 September 1992 + QUALITY ASSURANCE PROJECT PLAN 6 
Page 25 of 32 

Thirty milliliters for liquids other than poisons 

0 Thirty grams for solids other than poisons 

0 One gram for materials classed poison B or subject to poison-inhalation-hazard criteria 
for shipping documents as described in 49 CFR 172 (1991) 

0 Activity level less than that specified in 49 CFR 173 (1991) as appropriate for packages 
containing radioactive material 

6.7.6.3 Exe mDtions for Treatab ilitv Stud ia. If an off-site treatability study is planned, the 
Federal Treatability Study Sample Exception Rule (40 CFR 261) shall be used to colledt, store, 
and transport samples to an off-site laboratory or testing facility provided that the following 
conditions exist. 

The generator or sample collector uses no more than loo0 kg of any nonacute hazardous 
waste; 1 kg of acute hazardous waste; or 250 kg of soils, water, or debris contaminated 
with acute hazardous waste per waste stream per treatment process. However, if 
additional samples are required, the regional administrator or state director may, on a 
case-by-case basis, grant requests for waste stream limits up to an additional 500 kg of 
nonacute hazardous waste; 1 kg of acute hazardous waste; and 250 kg of mils, water, 
or debris contaminated with acute hazardous waste. 

The quantity of each sample shipment does not exceed these quantity limitations. 0 

0 The sample is packaged so that it will not leak, spill, or vaporize from its packaging 
during shipment, and the transportation of each sample shipment complies with 
regulations for shipping hazardous material as specified in Appendix K. 

The sample is shipped to a laboratory or testing facility that is exempt under 40 CFR 261 
,or that has an appropriate RCRA permit or interim status. 

The genesitor or sample collector maintains copies of shipping documents, the contract 
with the facility conducting the treatability study, and records showing compliance with 
shipping limits for three years after completion of the study. 

The data generator provides all the documentation in its b i e d  report. 

The Federal Treatability Study Sample Exemption Rule is only applicable in states that do not 
have final authorization (Le., EPA authorization to manage Superfund sites) or in authorized 
states that have revised their program to adopt the equivalent regulations under state law. Thus, 
the states through which these materials pass and the location of the off-site treatability 
laboratory or testing-facility need to be evaluated relative to the reguktions prior to 
selection/implementation of the study (U.S. Environmental Protection Agency, 19894). 
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6.7.7 Packing and Transporting Hazardous Waste Samples 

Procedures for handling, packaging, labeling, and shipping hazardous substance samples are 
provided in Appendix K. 

6.7.8 Radioactive Samples 

6.7.8.1 Laboratories receiving radioactive 
samples shall be licensed to handle them. Licensing requirements may be based on the total 
mass or activity of specific radioactive isotopes or on activity by type of radiation. 

SC- ninP SamD les for Total Radioactivitv. 

Samples suspected of containing radioactive materials shall be screened prior to acceptance for 
analysis at an off-site laboratory. Samples that contain radioactivity that exceeds the limits of 
a laboratory license shall not be accepted. Screening may be conducted at the off-site laboratory 
if the laboratory license covers the sample, or it may be conducted at the FEMP analytical 
laboratory prior to shipment using the method for radiometric screening to determine total 
radioactivity in various matrices (Appendix K). 

packaging and shipping restrictions are mandated. 

Regulations limit the total radioactivity &e., specific activity times the weight of the package) 
contained within a package of radioactive material. With respect to DOT type A packages, limits 
are expressed as two quantities: A l ,  which refers to the maximum permissible activity for 
radionuclides in special form, and A2, which refers to normal form radioactive materials. The 
samples from FEMP fall into the A2 category so the A2 value sets activity limits for sample 
packages. In cases where contaminated material shipments are designated "Low Specific 
Activity" (LSA) or "limited quantity," some fraction of the A2 value will normally apply. 

provides A1 and A2 values cited in 49 CFR 173 (1991) for 
radionuclides of the uranium decay series. Values for radionuclides not listed in the regulations 
(e.g., lead-214, bismuth-214, polonium-214) have been assigned in accofdance with specifi- 
cations in 49 CFR 173 (1991). 

6.7.9 LowSpecific-ActiVity Materials 

LSA materials include the following. 

0 uranium and thorium ores 

physical and chemical concentrates of these ores (e.g., yellow cake) ' .  
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~ 0 uniriadiated natural or depleted uranium or thorium 

~ 

0 nonradioactive material externally contaminated with radioactivity that is not readily 
I dispersible 

0 

I 

material in which radioactivity is essentially uniformly distributed and does not exceed 
certain prescribed concentration limits. I 

Limits for radionuclides of the uranium decay series beginning with thorium-230 are provided 
in . Generally, t h a  concentrations will not be exceeded in F E W  
samples. 

Details for shipping LSA materials are described in 49 CFR 173 (1991). The chief advantage 
of shipping under the LSA category is that shipments are consigned as "Exclusive Use"; that is, 
under the supervision or direction of a single consignor from point of ongh to final destination 
(49 CFR 173, 1991). When packaged shipments of LSA materials are consigned as "Exclusive 
Use," the shipment is exempt from specification packaging, labeling, and marking. 
Requirements for these shipments are provided in Appendix K. 

6.7.10 Lied Quantities of Radioactive Material 

Limited quantity shipments of radioactive material s h a ~  meet requirements specified in 49 CFR 
173 (1991).. If activity per package dues not exceed lo3 of the A2 quantity of the radionuclide, 
it shall be exempt from specification packaging and from the associated shipping paper, marking, 
and labeling requirements. Requirements that apply are listed in Appendix K. 

6.7.11 General Requirements for Packaging Radioactive Materials 

The type of packaging for a radioactive material shipment depends upon general and specific 
requirements for the shipping category (type A or type B) in 49 CFR 173 (1991). Unless 
otherwise' specified, shipments of radioactive materials SMI comply with requirements listed in 
Appendix K for types A and B packages. 

6.7.12 Marking and Labeling Radioactive Samples 

Requirements for marking and labelling packages containing radioactive material are provided 
in Appendix K. General requirements for shipping documentation and radioactive requirements 
for shipping papers are specified in 49 CFR 172 (1991) and listed in Appendix K. 

6.7.13 Radiation and Contamination Control 

Measurements of radiation level (dose rate) and of nonfixed (removable) radioactive 
contamination shall be conducted on radioactivematerial shipments to control exposure to 

: I 
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radioactivity. The radiation level is the radiationdose-equivalent rate expressed in millirem per 
hour as specified in 49 CFR 173 (1991). Permissible radiation levels are provided in Appendix 
K for the shipping categories of limited quantity packages, LSA packages, and other packages. 

Maximum permissible limits for removable radioactive contamination allowed on a package are 
specified in 49 CFR 173 (1991) and are summarized in Appendix K. 

6.7.14 Transportation of Samples on Public Highways 

FEMP contractors and subcontractors that transport samples classified as a hazardous substance 
over public highways shall comply with applicable Federal and state of Ohio regulations 
pertaining to transportation of hazardous materials. The only exception to this requirement is 
when a shipment of radioactive materials is made under DOE auspices and is escorted by 
personnel specially designated by or under the authority of DOE for the purpose of national 
security. The shipment then is exempt from the regulations in 49 CFR 170 through 189 (1991). 

6.8 DECONTAMINATION PROCEDURES 

Equipment shall be decontaminated for the following reasons. 

0 

prevent transfer of contaminants from equipment to sampled media 

limit crosscontamination between sampling points 
_ _  

0 protect worker health and safety 

Decontamination procedures in Appendix K are designed to maintain the integrity of collected 
samples and minimize generation of hazardous waste and excessive volumes of waste solutions. 
Use of improperly decontaminated equipment is prohibited. Nondedicated sampling equipment 
shall be cleaned between each use and each sampling point except as described in Appendix K. 
Dedicated equipment shall be cleaned as necessary. 

Cleaning requirements shall be followed by field personnel unless variations have prior approval 
of the FEMP project manager and Quality Assurance (QA) w m .  The reason for the 
variation, its nature, and the subsequent procedure shall be described in detail in the daily field 
log and recorded on sampling logs of samples affected. 

Equipment shall be decontaminated at a central decontamination area where a water source and 
a means of containing decontamination solutions is available. If decontamination must be 
conducted in the field, the circumstances dictating this action shall be documented as specified 
in Appendix K. 
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Section 7 1. 

SAMPLE CUSTODY 

Sample custody procedures and documentation at FEMP are conducted in accordance with 
guidelines in the EPA Region V Model Superfund Quality Assurance Project Plan (U.S. 
Environmental Protection Agency, 1991), which are derived from EPA sample custody 
protocols described in NEIC Policies and Prrocedures, EPA-330/9-78-001-R (revised 
May 1986). Custody requirements are addressed in three parts: (1) sample custody and 
handling in the field, (2) custody during laboratory receipt and analysis, and (3) evidence 
files. The sample custody flowchart is shown in Figure 7-1 of Appendix A. 

A sample or evidence file is considered in the custody of a person if any one of the following 
is true. 

0 The person has physical possession of the sample or file. 

0 

0 

The sample or file is in view of the person after being in possession. 

The sample or file is placed in a secure location by the custody holder. .- 

The sample or file is in a designated secure area. 

Environmental samples at Analytical Support Levels (ASL) B (sub-level l), C, and D require 
complete custody documentation. ASLs B (sub-level 2) and E samples shipped to off-site 
facilities or that have custody transferred on site also require complete custody 
documentation. ASLs B (sub-level 2) and E analyses performed at FEIW without custody 
transfers require completion of field and laboratory documentation as appropriate. 

Compliance with sample packaging and shipment requirements in Section 6 and the custody 
requirements in this section will provide adequate documentation of sample custody from the 
time of sample collection to final disposition. 

The ERMC accepts full responsibility for ensuring that all off-site laboratories’ chain of 
custody (COC) procedures will be contained in written Quality Assurance Plans or SOPS, 
and that these COC procedures are fully consistent with the field COC procedures defined 
within. 

7.1 FIEIl)PROCEDURES 

The F E W  project manager is responsible for implementation of sample custody procedures. 

h 
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tion is responsible for verifying 
that sample custody procedures 

followed. 

&Y.YKM& 

..,._ . . . ..__.. . . . . ,........ . . . , . . . ..........A. ,.... <.: .... ... ...., . ..... .: 
are implemented and 

The field team leader or designee is responsible for the care and custody of the samples 
collected untii they are transferred to a transporter or an analytical or processing facility. 
The actual sample collector must sign the chain of custody, and any transfer of the sample 
within the sampling team will be documented on the chain of custody. Any transfer of 
sample custody from the original samplers in the field must be documented by double 
transfer signature on the Sitewide Analysis RequesVCustody Record (SAWCR). The 
timeframe between sample collection and the arrival at at the sample processing facility shall 
be minimized to ensure that all holding times can be achieved by the lab. All samples 
requiring refrigeration will immediately be placed in coolers that already have ice or other 
cooling agents added. The field procedures shall be conducted as follows: 

1. 

2. 

3. 

4. 

5. 

The SAWCR (Form 7-1, Appendix B) shall be generated either prior to or at the 
point of sample generation for transferring custody on site. If samples are shipped to 
an off-site laboratory by a commercial carrier, an Off-site Custody Transfer Record 
(OCTR) form shall be used ta transfer custody. Samples to be shipped off site shall 
be packaged in accordance with all applicable DOT regulations. 

*Q .I .v*... duplicate sample labels containing sampling information for each individual 
sample as specified in section 7.1.3. Sample labels may be printed from a computer 
or haidwritten using black waterproof ink. One label shall be permanently affixed to 
the sample bottle, while the second label shall be temporarily affixed to the same 
sample bottle. 

Collect only the number of samples needed to represent the media being sample& As 
much as possible, determine the quantity and types of samples and sample locations 
prior to the actual field work. The number of persons having sample custody shall be 
minimized. 

Record the information concerning the sample collection in a field log as specified in 
section 7.1.2. Record the date and time of collection on the SAWCR once a sample 
has been collected. All samplers involved in the sample collection shall sign the 
SAIUCR. 

Seal the sample immediately upon sample collection using custody tape around the lid 
of the jarhtt le in such a manner that when the jar is opened, the tape would be 
destroyed. The sampler will initial and date the custody tape prior to sealing the 
sample jar. Figure 7-2 (Appendix A) is an example of sample custody tape. 
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ire refrigeration, the samples are placed immediately 
in a cooler which is to be kept under the rules of cus 

7. Deliver the samples directly to an analytical or processing facility, a transporter, or 
lock the samples in a secure area for the night when the sample collection has been 
completed for the day. For field personnel shipping samples directly to an offsite 
laboratory, see section 7.1.5. If the samples are not transferred immediately, then the 
SAWCR shall contain the name of the storage area (room number) and state how 
custody was maintained (locked room or sealed cooler). 

If analysis is completed in the field, the rules of custody shall apply (e.g., the sample 
always in possession of sampler or under lock and key). 

8. 

9. The FEMP project manager or designee shall review activities to determine whether 
prQper custody procedures were followed during field work and to decide if additional 
samples are required. 

7.1.1 Sample Tracking and Control Documentation 

The 
following sample custody records shall be maintained. 

0 

.- 
bound-field log book with sequentially numbered pages or sequentially printed and 
numbered daily field activity log forms 

sample identification and labeling 

three-partSAR/CR 

The first two items shall be completed for all samples reg rdless of ASL. The SAWCR i 
required for samples shipped offsite or for samples analyzed on site by a party other than 
the sample collector (i.e., a custody transfer occurs). 

7.1.2 W y  Logs 

I 

Data collection activities shall be recorded in a bound field log or on daily field log forms 
(Form 5-1, Appendix B). Entries shall describe activities sufficiently for the sampling team 
to reconstruct a particular situation without reliance on memory. 

Field logs shall be bound field survey books or notebooks with sequentially numbered pages, 
preferably with water-resistant paper (standard engineering field book), Logs shall be 

c 
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assigned to field personnel. They shall be stored in a secure area when not in use. Each log 
shall be identified by a project-specific control number. 

Use of daily log forms was approved by EPA for the Remedial Investigation/Feasibility 
Study program (U.S. Department of Energy, 1988). Similar forms are used by other 
programs at FEMP. Each form shall be sequentially printed and numbered and logged into 
the data management system. Requirements for daily log entries at FEMP are provided in 
Section 5. 

7.1.3 Sample Identification and Labeling 

Samples shall be marked for identification from the time of collection and packaging through 
final disposition through the use of sample labels. Duplicate labels shall be printed or 
handwritten in black waterproof ink and attached to the sample jarhtt le.  The sample label 
shall include the following information: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

sample ID 

date sampled 

time sampled 
.. 

material name 

preservatives 

container type 

collectors initials 

comments (CMT) 

Chain of Custody Number (COC #) 

The duplicate sample label shall be attached to the original sample label by a perforation. 
The backing shall also be perforated at the point of the duplicate label. When the original 
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label is attached to the sample bottle, the backing shall be left attached to the duplicate label 
which will stay attached to the original label. 

Form 7-2 (Appendix B) is an example of sample labels. Label A is automatically generated 
by the Laboratory Information Management System (LIMS) for known samples to be taken. 
Label B is for samples which does not have labels already preprinted for them. An 
established sample numbering system will be automatically generated for each sample (Label 
A) using a tendigit number that would be assigned to each sample in consecutive order. The 
generated number will appear on the sample label as the SAMPLE ID and in a barcode 
format for the known sample ID. An example of this numbering system would be 
1000000101: the one hundred and first sample container logged into the LIMS system, 

7.1.4 Request for Analysis 

Analysis requests shall be prepared to specify the testing or analyses program required for 
collected samples using Form 7-1 (Appendix B). Analysis requests shall be confirmed prior 

llection and coordinated by the FEW 
The analysis request shall be hand 
ratory to ensure laboratory capacity prior to sampleollection. The laboratory 

analyses. Failure of the laboratory project manager to respond within one working day shall 
be interpreted as a lack of capacity, and other arrangements shall be made for sample 
analysis. Other properly documented communications with subcontractor laboratory 
personnel may substitute for this procedure if defined in the PSP. 

If the laboratory initially contacted cannot perform the analysis, an alternate FEW-audited 
and approved subcontractor laboratory shall be chosen by the FEMP project contact. The 
analysis request process shall be repeated. This process eliminates capacity problems and 
excessive sample turn-around times. Record the following information from the analysis 
request process for the project file. 

project name and number 

0 number of samples 

date samples shipped 

required report date and turnaround times for testing or analysis 

0 sample identification numbers 

contact (with telephone number) for receipt of analytical report and invoices 
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0 sample media 

0 sample volume collected and preservatives used 

types of analyses required 

Information on the SAWCR shall be consistent with that on the sample labels. When a 
discrepancy exists, the laboratory project manager or representative shall notify the FEMP 
project contact immediately. The written discrepancy resolution shall be transmitted from the 
FEMP project contact to the laboratory within one working day of notification by the 
laboratory. 

7.1.5 Shipment of Samples to Off-Site Laboratory 

Samples collected at FEMP within the scope of this SCQ shall be accompanied by the 

The SAWCR shall follow the samples from sample collection to sample disposal. If the 
samples are delivered to a processing facility for shipment to an off-site laboratory, an 
OCTR shall accompany the sample shipment in place of the SAWCR. The timeframe 
between arrival of samples and delivery to the analytical laboratories shall be minimized to 
ensure that all holding times can be acheived by the laboratory. 

The shipment of samples to off-site laboratories shall be done as follows: 

1. 

2. 

3. 

4. 

The processing laboratory shall verify that the sample seals are intact and 
containers against that listed on the SAWCR. 

on the SAR/CR and sign and date the notation. 
iately and store the sample(s) until a 

The eL@ processing laboratory shall initiate and sign the OCTR at time of sample 
shipment and file a copy of the OCTR with the original SAWCR. The duplicate 
labels are not removed from the sample bottles until the samples are received in the 
laboratory. 

Maintain sample preservation (refrigeration) from receipt of samples until sample 
shipment. It is the responsibility of the processing laboratory to ship samples in a 
manner as to maintain sample preservation requirements during shipment. 

Package the samples properly for off-site zhipment as specified in Section 6 and 
dispatched to the laboratory for analysis. A signed OCTR shall be enclosed in a 
watertight container (e.g., a zipper lock plastic bag) and shall accompany each 
shipment. The bill of lading (waybill) number shall be noted on the OCTR (when 
applicable) before sealing in the container. 
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5 .  Secure shipping containers with custody tape and FEMP custody seals (Figure 7-2 and 
Figure 7-3 in Appendix A) and/or ioCk if appropriate, so that access to the container 
can be gained only by breaking a seal. The custody seal number shall be documented 
on the OCTR. If the shipping container is secured with custody tape, the packager 
shall initial and date the custody tape prior to placement on the shipping container. 

6. If samples are sent by common carrier, a bill of lading (waybill) shall be used. 
Receipts for bills of lading shall be retained as part of permanent custody 
documentation. 

7. Commercial carriers are not required to sign the custody form as long as forms are 
sealed inside ,the sample container and the custody seals remain intact. 

7.2 ANALYTICAL LABORATORY 

7.2.1 Laboratory Sample Receipt 

7.2.1.1 in i . 
1. Examine the shipping container custody seals for breakage and tampering, if 

applicable. Record condition of custody seals on the 

2. Measure temperature of shipping containers holding samples that require refrigeration 
with a calibrated, standard laboratory thermometer and record temperature on the 

. If the temperature is outside the range of 2 to 6 degrees 
Centigrade, document this information on a laboratory non-conformance form and 
notify the FEMP project contact. Store samples until directions for disposition are 
received. 
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3. 

4. 

5. 

6. 

1. 

8. 

Examine custody seals on samples for breakage and tampering. Record condition of 
custody seals on the SAWCR or OCTR. Check sample identification on sample 
container against that listed on the SAWCR or OCTR. 

When applicable, verify the bill of lading (waybill) number against that on the OCTR. 
If the waybill number is not written on the OCTR, verify with the FEMP project 
contact that the number on the waybill is identical to that recorded in the project files. 

Sign and date the OCTR and attach waybill to it (when applicable). Remove the 
temporary duplicate sample label from the sample bottle and affix them permanently 
to the back of the top copy of the SAWCR or OCTR. This is to verify the 
identification of the samples that were sent for analysis. Off-site laboratories return 
the signed top copy of the OCTR to the FEMP project contact. On-site laboratories 
distribute the bottom copy directly to the samplers (green) at time of delivery and the 
middle copy directly to the FEMP project contact (yellow). 

Assign a unique laboratory tracking number to each sample and affm a label with the 
number onto each sample container if the FEMP sample number is not used for 
internal laboratory tracking purposes. Numbers shall be assigned sequentially as 
samples are coded in. Log sample receipt information, including holding times, test 
assignments, and anticipated reporting date into laboratory information management 
system. If sample holding time has been exceeded or cannot be met, notify FEMP 
projet contact and complete a laboratory non-conformance form. Enter samples in 
laboratory tracking system with the following information. 

Project identification number 

- Sample numbers 

0 Typesof samples 

Date received in the laboratory 

Store samples as required in laboratory facility. Custody rules shall be followed 
throughout the life of the sample in the laboratory. 

Each laboratory must follow its established system for assuring that sample custody is 
documented for all movements of both the sample and its extractddigestates. Each 
laboratory shall have an approved, controlled SOP that gives stepwise intralaboratory 
custody procedures complete with copies of documentation to be used. This SOP 
shall be approved by the FEMP project contact before use. Any changes to the SOP 
shall also be approved by the FEMP project contact before installing. Transfers that 
shall be documented include the following. 

- 
- 

from sample receiving to sample preparation 
return of original sample to sample receiving 
from sample extraction to digestion 

/ 91 
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0 from digestion to analysis 
0 
0 

from analysis to storage of both original sample and extract 
from sample storage to disposal 

9. 

10. 

11. 

All documentation of sample custody within the laboratory shall become a permanent 
part of the laboratory project files. 

The bottom copy the of OCTR shall be signed and dated and accompany the samples 
when samples are shipped back to the FEMP by the offsite laboratory after approval 
by the FEMP project contact. Upon receipt at the FEMP, the contents of the 
shipment shall be checked against the accompanying OCTR. If any discrepancies 
exist, they shall be noted on the OCTR and the FEMP project contact notified 
immediately. 

The original (white) copy of the SAWCR or OCTR is to be held in the laboratory 
project files until either the samples are disposed or returned to the FEMP customer. 
At that time, the original copy of the SAIUCR or OCTR is to be placed in the FEMP -@,,@& 
.,.&., ,.:.:;&<k~.:.:&,:*.> 

/92 
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7.2.2 Assignment of Processing Priorities 

The laboratory manager is responsible for assigning priorities to samples to ensure that 
holding times will not be exceeded during the time needed to process the samples through the 
laboratory work stream. 

7.2.3 Sample Holding and Disposal 

It is essential to track the final disposition of each sample because of potential liabilities 
incurred through improper disposal of samples. Therefore, the SAR/CR for the sample shall 
be completed with the final disposition of the sample. Analysis will confirm if the sample 
contains non-hazardous or hazardous waste or non-radioactive or radioactive material as 
defined by the DOT, . Non-hazardous and non- 
radioactive samples shall be disposed of in accordance with standard laboratory practices or 
returned to FEMP as 

I I 
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specified by the FEMP project contact. 

The disposition of hazardous and radioactive samples shall be determined on a laboratory 
specific basis. The majority of these samples will be returned to FEMP prior to 
determination of final disposition. 

When environmental samples are held for re-analysis, proper environmental control and 
holding times shall be observed. When re-analysis is not anticipated, but samples must be 
held for a specific time, environmental conditions for storage will not be observed. 

When hazardous waste samples are held for re-analysis, they shall be stored according to 
their hazard classification under the Resource Conservation and Recpvery Act, defined 
environmental conditions, and holding times. 

When radiologicai samples are held for re-analysis or for a specific time, they will be stored 
individual laboratory licensing requirements 

When mixed waste samples are held'.for re-analysis or for a specific time, they shall be 
, their hazard clas&ation under - 9 and 

special k g e m e n t s  may be necessary for samples maintained longer than six months. 

FEMp :* yy.:?, 

. : ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ . : . ~ . . . ~  :sonne*f shall maintain a sample disposal log defrning methods for disposal of 
FEMP-generated samples. Contract laboratories shall provide information identifying sample 
disposal methods to FEMP. Following are examples of sample disposition. . 

0 consumed in analysis 

0 returned to FEMP 

/ 9 5  
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non-hazardous/non-radioactiveif-contaminated samples disposed of in accordance with 
standard laboratory disposal practices 

Disposal methods of samples analyzed at FEMP shall be documented on the SAWCR. 
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Section 8 

CALIBRATION PROCEDURES AND FREQUENCY 

Measuring and test equipment used in the field and the laboratory shall be controlled by 
formally prescribed calibration requirements. Equipment shall be of the type, range, 
accuracy, and precision necessary to provide data compatible with the Analytical Support 
Level (ASL) (Section 2) specified in applicable Data Quality Objectives @QOs) (Appendix 
C) or Project-Specific Plans (PSPs). Calibration of measuring and test equipment shall be 
performed using documented and approved procedures. When available, accepted procedures 
published by the American Society for Testing and Materials, the EPA, the National Institute 
of Standards and Technology, or manufacturer equipment manuals shall be used. Variance 
from these procedures shall be justified and documented in PSPs. 

8.1 RESPONSIBILITIES 

Responsibility for calibration requirements and documentation is as follows. 

8.1.1 Analytical Laboratory Equipment and Instrumentation 

Responsibility for ensuring that calibration requirements are met rests with the laboratory 
manager, whether on-site or a subcontractor. 

Individual laboratory analysts responsible for performing analytical procedures shall maintain 
required calibration logs. 

8.1.2 field Equipment and Instrumentation 

The assigned FEMP project manager or designee shall be responsible for ensuring that field 
equipment and instrumentation calibration requirements are met as specified in Appendix G, 
Appendix I or the applicable PSP. 

Field users of calibrated instruments are responsible for inspecting calibration status before 
using the equipment and documenting the inspection in the calibration log. 

8.2 CALIBRATION PROCEDURES 

Calibration procedures for measurement and test equipment used in the field shall be 
specified in Appendix I or the applicable PSP. Equipment used in analytical laboratories 
shall be specified in the applicable PSP or the method in Appendix G. After identifylng the 
appropriate procedure for calibrating the subject instrument, the source of the 

' 
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procedure shall be recorded and implementation shall be documented in the instrument- 
specific calibration log. 

When available, accepted procedures published by Amencan Society for Testing and 
Materials, EPA, or the equipment manufacturer shall be used. 

8.2.1 Procedure Requirements 

The following requirements shall be included in procedures for measurement and test 
equipment calibration in PSPs. 

0 

0 

0 

0 

0 

0 

0 

0 

8.2.2 

a list of field measurement and test equipment to be used on the project by 
manufacturer, type, and identifier 

source of the calibration procedure or the procedure itself if not otherwise available 

provision for recording unique identification numbers for equipment requiring 
calibration on sampling or field logs (the number assigned may be the rnanufacturefla 
serial number, a calibration system identification number, or other equipment-unique' 
iden ti fier) 

reference standards with known relationships to nationally recognized standards (e.g., 
National Institute of ...,.v_ S&%&%-a n .. ..A% n..- A- Technology) or accepted values of natural physical 
constants (if national standards do not exist, reference and document the basis for 
calibration) 

standards required for the specified ASL 

maintenance and inspection requirements prior to use of equipment 

prescribed intervals for calibrating measurement and test equipment 

calibration log and minimum required information 

Calibration Frequency 

Frequency of calibration shall be determined based on the following elements. 

0 type of equipment 

inherentstability 

0 manufacturer recommendations 
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If initial calibrations do not meet acceptance criteria, analyses shall not be performed, 
corrective action shall be taken, and the calibration standards' shall be re-analyzed. If 
continuing calibration check samples do not meet acceptance criteria, corrective action shall 
be taken and the instrument shall be recalibrated. Samples analyzed since the last calibration 
that met specified criteria shall be re-analyzed. 

If deviations from procedures are necessary, the FEMP project contact shall be notified 
immediately, and documentation of the deviation and the reason for it shall be presented in 
the final analytical report. 

Calibration information shall be documented in the applicable calibration log. 

8.4.1 Laboratory Equipment Calibration Schedulis 

Equipment shall be calibrated at least annually or at the time of a repair that affects the 
function of the equipment. Equipment requiring calibration schedules includes, but are not 
limited to, the following. 

0 ovens and refrigerators 

0 automatic/manual pipettors 

0 thermometers 
.- 

0 laboratory balances 

8.4.2 Laboratory Instruments 

Schedules shall require calibration at least as frequently as the Appendix G method specifies 
or as specified in the laboratory contract. Instruments requiring calibration schedules 
include, but are not limited to, the following. 

0 liquid scintillation counting systems 

Q alpha spectrometer systems 

alphaibeta counting systems 

germanium spectroscopy systems 

0 alpha scintillation counting instruments 

0 gas chromatograph/mass spectrometer (GUMS) 
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0 

0 thermal ionization mass spectrometer 

0 gas chromatography/electron capture detector (GC/ECD) 

gas chromatography/flame ionization detector (GUFID) 

0 high performance liquid chromatography with W 

. 0 inductively coupled plasma (ICP) spectroscopy 

0 ICP/Mass spectrometer 

0 flame technique atomic absorption spectroscopy (FTAAS) 

0 graphite furnace atomic absorption (GFAA) spectroscopy 

0 infrared (TR) spectrometer 

cold vapor atomic absorption (CVAA) methods for mercury analysis 

mandsemi-automated spectrophotometer 
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SECTION9 

ANALYTICAL METHODS 

Analytical methods and associated quality control elements are identified in Appendix G. 
The objectives of the analytical procedures and quality control elements are to ensure quality 
at each ASL, to promote comparability of past, current and future data, to ensure 
completeness and validatability, to ensure compliance with performance criteria and 
specifications, to promote cost effectiveness and to promote throughput and turnaround time. 

The methods included in Appendix G are those either commonly used for FEMP analyses, or 
those projected to be used in the near future. As new analytical requirements are identified, 
additional methods will be added. 

9.1 CHEMICAL ANALYSES 

Organic, inorganic and various wet'chemical analyses are performed at the FEMP for a wide 
variety of programs encompassing the entire range of ASLs. Such analyses are performed 
for CWA, SDWA, RCRA and CERCLA programs at the FEMP. Additionally, such 
analyses are performed for treatability studies, for monitoring various operating plant 
processes, for environmental monitoring, for QC programs and for routine investigations. 

The inorganic, organic and wet chemical methods listed in Appendix G are EPA methods or 
other standard methods commonly used at CERCLA and RCRA sites and readily performed 
by the commercial analytical laboratory community. EPA methods include 200 and 500 
Series methods (40CFR141), 600 Series methods (4OCFR136), SW846 methods (40CFR261) 
and CLP-SOW methods . Other standard methods include those listed in 
Standard Methods for the Analysis of Wastewater (latest edition) and those listed in 
American Society for Testing and Materials (ASTM) publications (latest revision). 

9.2 RADIOCHEMICAL ANALYSES 

Unlike organic and inorganic chemical analytical methods, few standard methods are 
available for the radiochemical analysis of environmental samples. Additionally, standard 
established quality assurancdquality control requirements and acceptance criteria are not 
available for environmental radiochemical methods. As a result, different EPA, DOE and 
commercial environmental laboratories may have different detection and sample preparation 
techniques for specific radiochemical analyses. Nonetheless, multi-lab validation studies and 
inter-laboratory comparison studies have demonstrated that accurate, comparable 
radiochemical data are obtainable even though different procedures are used. 

In view of the above discussion, FERMCO has adopted the approach of utilizing 
performance based methods for radiochemical analyses. In such methods frequencies and 
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acceptance criteria for quality control, performance parameters are specified. Table G-4 in 
Appendix G present performance specifications as a function of radionuclide and matrix for 
the analyses of interest at the FEMP. The specifications represent a consensus from six 
commercial laboratories as well as from radiochemists at the Fernald site. Ability to meet 
these performance criteria will ensure comparability of radiochemical data. 

9.3 ' HISTORICAL DOE METHODS 

Because of the presence of radionuclides at the F E W  and other DOE sites, methods have 
been developed at those sites for the radiochemical and chemical analysis of certain elements 
(uranium and thorium, for example). Although these methods have a long history of use, 
they have not been promulgated nor have they been compiled as a "standard" method 
anywhere due to limited applicability. 

Appendix G lists 
X-ray fluorescen 

and other inorganic matrices, colorimetric determinations of low concentrations of total 
uranium and total thorium in waters, soils and wastes; and determinations of high 
concentrations of total uranium and total thorium in waters, soils and wastes. These 
methods, because of their historic routine use at the FEMP for a variety of programs, are 
more appropriately treated as ASL B than as ASL E. These methods are referenced in Table 
G-2. .- 

9.4 USE OF CHEMICAL .AND RADIOCHEMICAL PROCEDURES 

To ensure consistency and comparability of analytical data, the requirements governing the 
use of analytical procedures in Appendix G are delineated below and shall be followed. 

9.4.1 Chemical Procedures 

0 All organic, inorganic and wet chemical methods to be used under the jurisdiction of 
the SCQ shall be listed in the Method Selection Table (Appendix G, Table G-1) 

0 Organic, inorganic and wet chemical methods to be included in this Table must be 
standard methods as discussed in 9.1 or historic, routine FFMP methods as discussed 
in section 9.3. 

0 The Method Selection Table relates standard analytical methods to analyte group, 
ASL level, and matrix; and, where appropriate, standard sample preparation methods 
are also included. 

0 Analytical methods not listed in the Method Selection Table must either be added at a 
later date via a Document Change Request or treated as ASL E methods. 
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Methods to be used for ASL C and D analyses shall be delineated in the most r e n t  
CLP-SOW. Methods to be used for ASL B analyses will be standard methods or 
FEMP historic methods as discussed above. 

Utilization of the Method Selection Table will ensure uniformity of analy,tical method 
application across the FEMP and at subcontractor laboratories. 

Each analytical method listed in the Method Selection-Table (Table G-1) for an ASL 
B must be accompanied by a Performance Criteria Specification Table in Appendix G 
(Table G-2). 

Where concentrations, frequencies and acceptance criteria of QC elements are 
delineated in the referenced methods, they will be adopted without modification on a 
Performance Criteria Specification table. 

Where concentrations, frequencies and acceptance criteria of QC elements are a 
delineated in a referenced method, but a required as per SCQ, Section 10 (Internal 
Quality Control Checks and Frequency), such performance criteria will be specified 
on a Performance Criteria Specification table. 

CLP-SOW methods do not have a Performance Criteria Specification Table in 
Appendix G. Such analytical methods are sufficiently rigorous that all necessary 
performance criteria are spelled out in those methods. 

When CLP-SOWS are not available for an ASL C or D analysis, the most appropriate 
standard method or 'FEMP historical method will be upgraded as an ASL E. 
Performance method specification criteria wil l  be delineated in project specific plans. 

9.4.2 Radiochemical Methods 

All radiochemical analyses to be performed under the auspices of the SCQ shall be 
represented by Radiochemical Performance Criteria Tables in Appendix G. 

0 
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0 The performance criteria for ASLs C and D are identical. However, data reporting 
requirements differ for ASLs C and D as denoted in Section 11.3 @ata Reporting). 
ASL B QC levels differ analytically from ASLs C and D by having shorter counting 
times in order to reduce analysis times. Performanck parameters affected by shorter 
count times have different acceptance criteria as delineated in the ASL B 
Radiochemical Performance Criteria Tables. 

0 Analyses not listed in the Radiochemical Performance Criteria Tables must either be 
added at a later date via a Document Change Request or treated as ASL E methods. 

9.5 COMPLIANCE WITH PERFORMANCE REQUIREMENT 

In order to insure that subcontractor analytical laboratories can perform the analyses in 
Appendix G, can meet chemical and radiochemical performance specifications, and can 
report the data in validatable formats, the laboratories will be rigorously evaluated prior to, 
contract award and during contract performance. The guidelines for evaluating laboratory 
capability to provide ahalytical semi& for the FEMP are delineated in numerous sections of 
this document. Some of the more important sections are delineated below. 

e .. 3.1.5.2 
e . 3.4 
e 12.4 
e 12.4.1 
e 12.4.2 
e 12.4.3 
e 12.4.3.1 
e 12.4.3.2 
e 12.4.4 
e 12.4.5 
e 12.4.6 
e Appendix E 

Analytical Laboratory Subcontractors’ Requhments 
Analytical Laboratory Responsibilities 
Laboratory Qualification and System Audits 

Hazardous Materials Handling Ability, License, Permits 
Quality Requirements 
Administrative (Items) 
Technical (Items) 
Performance Evaluation 
Continuing Satisfactory Performance 
Quality Assurance Plan 
Analytical Laboratory Performance Requirements 

Laboratory capacity 

Radiochemistry, historical DOE methods and ASL E methods shall be validated prior to use. 
This method ‘validation data must include information to .show that the method can meet all 
identified data quality objectives and performance criterh. The method and method 
validation data must be approved by the FEMP Site Sample Management Office prior to 
analysis of any FEMP samples. 

9.6 CALIBRATION STANDARDS FOR CHEMICAL ANALYSES 

In some standard analytical procedures (SW846, for example) for chemical analyses, exact 
concentrations andor range of calibration standards ate not given. The following guidelines 
shall apply to procedures in the Method Selection Table for which rangdconcentrations of 
calibration standards are not delineated. 
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tracer analysis 

e laboratory check samples (check-source samples) 

e laboratory replicate sample analysis 

QC acceptance criteria for each of the QC sample types and required corrective actions are 
specified in the applicable Appendix G method table. Data reporting requirements are 
specified in Section 11. Data validation requirements are described in Section 11 and 
detailed in Appendix D. 

Laboratory check-source results for radiometric analyses must fall within the method-required 
range. Check-source results will also be examined for high or low bias, or for regular 
fluctuations within the specified range. If data are biased high or low, or exhibit fluctuations 
according to a regular trend, the cause of the bias or trend shall be identified and corrected. 

10.5 INORGANIC (NON-METALS) QUALJTY CONTROL 

Types and required frequencies for field and laboratory QC samples for conventional 
analyses performed for ASL B are summarized in Tables 2-2 and 2-4 (Appendix A) and are 
specified, as applicable, in each Appendix G specified method. Definitions of the different 
types of QC samples are provided in Section 4. 

QC acceptance criteria for each of the QC sample types and required corrective actions are 
specified in the applicable Appendix G specified method. Data reporting requirements are 
specified in Section 11. Data validation requirements are described in Section 11 and 
detailed in Appendix D. 

.- 

10.6 FlELD QUALITY CONTROL 

The assigned field FEMP project manager is responsible for field activities and QC. Quality 
AssurandQuality Control sample requirements for field activities and measurements are 
specified in Section 5 and Appendix J (field procedures). QC acceptance criteria for each of 
the QC sample types and required corrective actions are specified in the applicable method in - -  
............ ... ........ 3.1 
validation requirements for field activities are described in Section 11 and detailed in 

. Dak reporting requirements are-specified in Section 11. Data 

Appendix D. 
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Chromatography/Mass Spectrometry (GUMS), . . . . ,. . and . . .A..v...< .... *..*., metals ........................... analysis ......................... ..,.. . . by . .1. . . . . inductively . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . coupled . . 

plasma spectroscopy and atomic absorption. W- 

Data qualifiers, or flags, are defined in Appendix D along with the procedures on how they 
are assigned to the validated data. Data validation criteria are based on the method 
performance and QC acceptance criteria specified for each method in Appendix G. 

Data validation procedures presented in Appendix D are applicable only to data collected 
under the Sitewide CERCLA Quality Assurance Project Plan (SCQ). Data collected prior to 
implementation of the SCQ shall be considered historical data and its validation will be 
handled on a project-specific basis as outlined in subsection 11.4. 

11.3 DATA REPORTING 

A certificate of analysis and summary sheets shall be generated by the analytical laboratory. 
h e  sheets shall contain information about analytical tests performed, date and condition of 
samples received, results, methodology, and quality of data reported. Field measurements 
shall be reported on applicable forms specified in Sections 5 and 6 and Appendices J and K. 

Electronic data transfer information shall be generated from a certificate of analysis. Data 
shall be verified for accuracy by a person other than the one responsible for entering the 
data. The FEMP project m-er or designee shall be responsible for checking and 
approving the final presentation of reported data to ensure that project-specific requirements 
are met. 

I 

11.3.1 ASL A Data Reporting 

Field-generated data reports for ASL A shall include field logs and report forms specified in 
Sections 5 and 6 and chain-of-custody records specified in Section 7. 

11.3.2 ASL B Data Reporting 

... . . . .. 

0 samples and dilutions 

0 method blanks 

laboratory control samples 
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0 matrix spikdmatrix spike duplicate samples 

0 laboratory replicate samples 

0 surrogate recoveries 

11.3.3 ASL C Data Reporting 

The deliverable data package for ASL C analyses shall include, but not be limited to, the 
following items for the analytical methods to which they apply. 

alllaboratoryanalyses 

0 

0 

analysis results of samples and dilutions 

analysis results of laboratory control samples 

analysis results of matrix spWmatrix spike duplicate samples 
' .'.:.??:< '.:.:*.:$**.*.*T.$y '$<<.X 

, 

0 

analysis results BMzm@ :.:.::-v...., ...,.. .., ........ ..%.,.... ..... ........ . . . . . . . . . 

analysis results of laboratory replicate samples 

0 injection logs of instruments used 

analysis results of initial and continuing calibration samples including 
calibration curve calculations 
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e internal standards and tracer results 

e initial and continuing calibration verification 

. . . . . . . 

0 organic analyses 

e reports of compounds detected in Gas Chromatography (GC) and Gas 
Chromatography/Mass Spectrometer (GCIMS) analyses including reported 
retention times, integrated area counts, and compound identification 

library search results to tentatively identify non-target anal* in GUMS 
andyseS 

e surrogate recoveries 

e results of GC/MS tuning samples for instruments used 
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0 instrument performance results for pesticiddpolychlorinated biphenyls 
degradation check samples 

0 

0 

inorganic analyses 

0 

0 

analysis reports of spike and postdigestion spike 

ICP interference check sample results 

0 ICP interelement correction factors 

analysis results of serial dilution and method of standard additions if required 

Low-level detection limit verification of sample results 

2// 
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Laboratories 
d supporting 

information required to generate an ASL D data package for all ASL C analyses they 
perform. Should FEMP, at some future date request an ASL D deliverable data package, the 
laboratory shall generate a complete new data package containing the information required in 
this section and in Section 11.3.4 below. 

11.3.4 ASL D Data Reporting 

ASL D data packages shall contain the requirements specified in paragraph 11.3.3, and, in 
addition, copies of raw instrument output including, but not limited to, the following. 

0 Chromatograms 

0 Total and reconstructed ion chromatograms 

0 Raw calibration files 

0 Mass spectra of identified constituents and the library-reference mass spectrum for the 
compound 

0 Mass spectra for library-search compounds and &he closest spectral matches from the 
refer&= library 

0 

0 

0 

Channel-bychannel output for multi-channel radiochemical analyses 

Instrument-specific calibration and performance information if applicable 

Other output lila or printouts from instruments used to perform the analyses 
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Site-specific summary sheets shall be developed for reporting specified deliverable items. 
The summary sheets shall contain information similar to that specified for report forms in 
SW-846 (Third Edition, Chapter One) and the EPA contract laboratory program report 
forms. 

11.3.6 . ASL E Data Reporting 

ASL E analysis is non-standard, so it is not possible to pre-determine report requirements. 
Requirements for ASL E analyses shall be specified in the PSP. 

11.4 VALIDATION OF HISTORICAL DATA 

Data collected prior to sitewide implementation of the SCQ shall be considered historical data 
and may include, but not be limited to, data collected under the following projects or 
programs. 

0 Remedial Investigation/Feasibility Study (RYFS) Quality Assurance Project Plan 

0 RYFS Data Validation Plan (U.S. Department of Energy, 1988a) 

0 RYFS Data Management Plan (U.S. Department of Energy 1988b) 

0 Resource Conservation and Recovery Act interim status monitoring 

0 Waste water monitoring related to the National Pollutant Discharge Elimination 
System 

Routine environmental monitoring for radionuclides 

Some historical data were not gathered under an approved quality assurance program plan, or 
full Quality AssurancdQuality Control (QA/QC) documentation may not be available for all 
samples and procedures. However, the data may be good for some uses and should not be 
automatically discounted prior to evaluation. 

The following general approach shall be used to validate and assess useability of historical 
data. 

1. Gather available field sampling protocols, data management protocols, analytical 
results, including supporting QA/QC analysis results, data packages, supporting field 
records, chain-of-custody documentation, and associated audit and surveillance 
reports. 
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2. Obtain available copies of analytical protocols and performance criteria used to 
perform analyses, including quality assurance project plans and data validation plans 
in effect at the time of data generation. 

.. 
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SYSTEM AUDITS 

Self-assessments and independent assessments of work processes and operations shall be 
undertaken to assure quality of performance. Such assessments may include but are not limited 
to surveillance, audits, inspections, tests, data verification and validation, and peer reviews. 
Assessments shall include evaluation of compliance With both technical and procedural 
requirements and may be conducted at any point in the life of a project. 

Self-assessment shall be performed by each FEMP organization responsible for conducting 
environmental sampling and analysis, specifically including subcontractor laboratories. 

Independent assessment is the responsibility of the ERW. ..,.%.A,..* The designated FEMP Quality 
Assurance (QA) Organization (Section 3) is responsible for performing the assessment. 

Performance and system audits of fieid and laboratory activities shall be conducted to verify that 
sampling and analysis are performed in accordance with procedures established in the FEMP 
Sitewide CERCLA Quality Assurance Project Plan (SCQ). At FEMP, performance audits are 
spot checks of program implementation and are referred to as surveillances 8%@'&%d, m . ( U I X ,  ,* ,..A,,....,. while 
system audits are in-depth reviews of an entire program and are referred to as audits. 

To verify compliance with the SCQ and project-specific requirements, the FEMP project 
n shall be responsible for scheduling and 

t results of activities covered by the SCQ are 
EPA may conduct external audits of FEMP 

Agreement as required. activities covered by the 1991 m e  

As a minimum shall consist of evaluation of the QA program and 
procedures, e mentation, and review of associated project 
documentation. Audits shall cover applicable laboratory activities, field operations and 
documentation, and final reports. Auditing shall be performed in accordance with DOE 
guidelines, the SCQ and applicable Project-Specific Plans (PSPS). 

As a minimum, SurveilIances shall consist of monitoring/obseming ongoing project activity and 
work areas to verify item and activity conformance to specified requirements. 



Section 12 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
~ Y - A S S U R A N C E  PROJECT PLAN + 

Revision 0.2 
18 October 1993 - Page 2 of 9 

Potential subcontractor laboratories shall be audited by the designated FEMP QA organization 
(Section 3 and Appendix E). Contracted laboratories shall be audited annually at a minimum 
and may only perform services for FEMP in the areas audited at the facility. Before a 
laboratory may handle samples from FEMP, audit team documentation is required specifying 
that performance in areas related to analysis of FEMP samples is within pre-established 
specifications. 

Subcontractor internal audits (self assessments) shall be performed in accordance with established 
laboratory manuals and specific attachments as amended by contract with FEMP, which shall 
be included as part of the project record. System audits shall be performed to evaluate 
components of the measurement systems to determine their proper selection and use. 
Performance audits shall be conducted periodically to determine accuracy of the total 
measurement system or component parts thereof. 

91 amended Consent Agreement activities are 
External field and laboratory audits may be 
Protection Agency (OEPA), or their respective 

subcontractors. EPA and DOE may coordinate laboratory audits to streamline manpower 
requirements and improve response time. External field audits may be conducted by EPA 
Region V Central District Office or OEPA as required. 

Upon notification to the DoE%W, . ..,... .. v.,. 2.. .:.;+x.*...v..> arrangements will ,  be made. with the FEMP Security 
Department for regulatory agency personnel access to field activities for external audits. ._ 

12.1 AUDIT.AND SURVEILLANCE PERSONNEL 

Technically qualified personnel working under a technically qualified lead auditor shall perform 
project and laboratory audits. Technical specialists may be assigned to the audit team at the 
discretion of the lead auditor. 

perform the surveillance and technically knowledgeable of the activity, being monitored. 

Qualification of personnel conducting audits and surveillances shall be documented as part of the 
EXMC .., A. %% > >., record. Audit and surveillance personnel shall be independent of activities being audited 
or surveilled. 
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Activity procedures or surveillance checklists shall be prepared by sucveillance personnel if 
applicable. Example checklists for conducting routine field surveillance are included in 
Appendix B (Forms 12-1 through 12-9). 

12.3.2 Surveillance Conduct 

12.3.3 Post-Surveillance Activities 

Surveillance personnel shall prepare a report documenting surveillance results. 

approved, shall be distributed to appficable project personnel. 

Surveillance will be considered closed when have 
been answered, corrective actions implemented and verified, and no further action associated 
with the suiveihce is required. 

The FEh4P project manager is responsible for ensuring that corrective action required by audit 
or surveillance reports is implemented and completed on schedule. If required, DOE-or the 
designated FEMP QA organization is authorized to stop project work until corrective actions 
have been implemented. 

c 

12.4 LABORATORY QUALIFICATION AND SYSTEM AUDITS 

An analytical laboratory qualification program shall be mandated to provide assurance that 
sample analyses, Quality Control (QC) samples, and analytical data reports are in accordance 
with requirements specified in the SCQ for the Analytical Support Level (ASL) designated for 
samples being submitted (Appendix E). Prior to contract award, survey and external audit 
checklists shall be developed for the pre-award audit to reflect ASL requirements as Specified 
in the SCQ. Example checklists (Forms 12-10 and 12-1 1) are included in Appendix B. Specific 
checklists will depend on the intended use of the laboratory and the availability of previous audit 
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results. 

Certified QA lead auditors shall conduct pre-award surveys and audits at supplier laboratories, 
assisted by Certified auditors or technical representatives. 

The laboratory qualification audit shall include, but not be limited to, the following. 

0 QC verification samples shall be sent to potential suppliers of analytical services and 
sample analyses shall be evaluated and compared to known values. Use of independent 
QA program results may be used in lieu of FEMP-supplied QA samples (e.g. EPA CLP 
PE Samples). 

0 Prior to contract award, surveys shall be conducted at potential supplier facilities. 
Checklists shall be completed, supplier acceptability detemnhed, and summary reports 
issued. 

During contract performance, periodic audits shall be conducted at each supplier facility 
to assure continued acceptable performance (annually, at a minimum). Audit summary 
reports shall be issued. 

12.4.1 Laboratory Capacity 

A laboratory shall demonstrate its ability to perform analysis at a specified capcity. ASLs for 
sample analyses that a laboratory may perform for FEMP shall be specified. Overall capacity 
of a laboratory shall be based on equipment and personnel available. The laboratory shall supply 
references demonstrating successful past performance of analyses similar to those required. 

12.4.2 Hazardous Materials Handling Ability, Licenses, and Permits 

A laboratory shall be qualified to handle samples containing hazardous materials in a safe, 
efficient manner. Applicable licenses and permits shall be required. Additionally, laboratories 
receiving samples containing radioactive materials shall be licensed by the Nuclear Regulatory 
Commission or applicable state agency as required. 

Samples shall not be sent to a laboratory if it is not licensed to handle them in terms of total -. 

mass or activity. 
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0 Laboratory copies of the SCQ are properly controlled and updated 

12.4.3.2 Technical. The following technical items shall be addressed during audits. 

0 Analyses are performed in accordance with WI'itten p d u d  requirements, including 
calibration and use of proper standards, blanks, and other QC checks 

Demonstration that technical expertise and equipment meet FEMP methods requirements 

Verification and reporting of analytical results as requited 

12.4.4 Performance Evaluation Samples 

Laboratories shall provide documentation of successful analyses of performance evaluation 
samples prior to approval for FEW sample analyses. 

Laboratories that perform ASL D analyses shall document successful analyses of the EPA 
Contract Laboratory Program performance evaluation samples, or equivalent, covering the four 
previous quarters. 

For analyses at other ASLs, performance evaluation samples supplied by FEMP or the EPA 
Contract Labomtory Program shall be successfully analyzed and documented using methods 
identified in Appendix G. 

12.4.5 Continuing Satisfactory Performance 

Implementation of quality requirements shall be continually verified through on-site audits 
conducted by FEMP annually as a minimum (See Appendix E). 

Laboratory performance shall be evaluated through data validation (Appendix D) and 
performance evaluation sample analysis. 

12.4.6 Quality Assurance Plan 

Analytical laboratories shall be required to have a Written internal QA plan and applicable 
standard operating procedures in place that include the following items. Adherence to the 
elements of the plan shall be documented in audits. 

0 Laboratory management structure including individual responsibilities 

Documentation of laboratory personnel qualifications 
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Documentation of training 

Audit procedures, schedule, and log 

Instrument calibration schedule and log 

Internal chain-of-custody procedures meeting requirements in Section 7 

Schedule and log of routine equipment maintenance 

Procedure for documenting and reporting ' % & % , % ~ ~ ~  ,**,d,.>*w*,&,A* laboratory or project 
requirements 

Records control system 

Document revision and control system 

The FEMP SCQ shall be a contract-specified attachment to the laboratory-specific QA plan. 
Compliance with the SCQ shall be verified through project _. w. ...~.~..~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : ! ~ , ~ ~ ~ ~  

FEMP audit and performance evaluation data relevant to the laboratory shall.be provided to 
EPA upon request. EPA may choose to conduct own audit of the laboratory or conduct an 
audit in conjunction with FEMP #,%@@$. . .. .. . 

A-k%V...-- .. 
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Section 13 

PREVENTIVE MAINTENANCE 

13.1 PURPOSE 

Preventive maintenance is an organized program developed to maintain proper instrument 
and equipment performance and to prevent instrument and equipment from failing during 
use. An adequate preventive maintenance program increases reliability of a measurement 
system. 

The requirements of a preventive maintenance program are dependent upon the instruments 
and equipment used within a laboratory or field program. This section does not attempt to 
specify instrument or equipment requirements, but, rather, it sets minimum guidelines for 
maintenance practices. The field projects and laboratories shall develop and implement a 
preventive maintenance program that complies with the guidelines presented in this section. 
Preventive maintenance requirements. may be documented in SOPS, Project-Specific Plans 
(PSP), or in separate preventive maintenance documents. 

- <  - - .  
... _. . .  

I .  . . ,  . . . . .  
I..,.. I - .  . I .  .. 13.2 SCOfE .- , _.-., .. .f,, . . p .  . ._ .. i.. . 

' ,  
The following factors are addressed in the FEMP preventive maintenance program. 

Instruments, equipment, and parts thereof that are subject to wear, deterioration, or 
other change in operational characteristics in the absence of routine maintenance 

Spare parts necessary to minimize down time 

0 Optimum frequency of maintenance 

Analytical laboratoria *ved for analysis of FEMP samples are requed to have Stanud 
Ooperating Procedures for preventive maintenance of each measurement system (including 
analytical instruments) and necessary support equipment (e.g., refrigerators, ovens). 
Maintenance activities shall be documented in logs. 

Preventive maintenance programs shall include the following at a minimum. 

0 List of instruments and equipment that require preventive maintenance 
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Frequency of maintenance (generally stated in terms of daily, weekly, monthly) 
considering manufacturer recommendations (which shall be documented in the form of 
operating manuals) and experience with the part~cular piece of equipment 

0 Spare parts list and an uptodate inventory of spare parts for each instrument or piece 
of equipment necessary to preclude long down time 

0 Service contract as necessary 

Ltems to be checked or serviced during maintenance and directions for performing 
maintenance 

13.3 RESPONSIBILITIES 

The laboratory manager is responsible for preparation and documentation of the laboratory 
program. Specific individuals within the laboratones shall be responsible for implementation 
of the program and quality assurance personnel shall be responsible for %%%@- A. ,-#dm n,*urxD to verify 
compliance. 

For field projects, the FEMP project manager or designee is responsible for preparation, 
implementation, and documentation of the program. DOE and the Designated FEMP QA 
Organization shall approve the field progmn and review its implementation to verify 
compliance. Table 13-1 (Appendix A) lists preventive maintenance requirements for 
commonly used field equipment. 

13.4 PREVENTIVE MAINTENANCE PROGRAM DEVELOPMENT 

Preventive maintenance activities shall be performed in accordance with approved SOPS or 
other written requirements for each type of equipment or instrument. These activities shall 
be documented in individual instrument files, which shall include the following. 

0 Spare parts inventory and use 

0 External seMce contracts if applicable 

0 Records of periodic maintenance performed 

Records of maintenance shall be documented in maintenance logs maintained with the 
instrument or at an instrument storage and service area. 
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Section 14 

SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, 
ACCURACY, AND COMPLETEWF",CC 

14.1 FIELD DATA 

Field data shall be assessed for accuracy, precision, and completeness taking into account 
overall project objectives, background data points, and field samples as defined in 
Section 4. Requirements for field documentation are included in Section 5 ,  6 ,  and 7. If 
additional requirements are required for a specific project, they shall be defined in Project- 
Specific Plans (PSP). 

14.2 ANALYTICAL LABORATORY 

Analysts, in consultation with the laboratory project manager or designee, are responsible for 
evaluating recoveries of surrogates and matrix spikes and &&@hi precision of duplicates. 
Quality Control (QC) acceptance criteria for recoveries and relative percent difference are 
included in the applicable method in Appendix G. 

Those recoveries and/or Relative Percent Differences (RPD) that are found to be "out-of- 
control" according to QC acceptance criteria shall be evaluated using all information 
pertinent to the recoveriedRPDs in question. Pertinent information includes, but is not 
limited to, preparation blanks, laboratory control samples, any matrix interferences present, 
concentration of the spiking compound present in the original sample, homogeneity of the 
sample and matrix of the sample. 

Assessment of data precision and accuracy is an integral part of the laboratory data 
verification process. 

After data have been generated by an analyst or instrument, they shall be submitted to a 
qualified peer (another analyst, group supervisor or equivalent) for review. This initial 
review is for transcription errors, calculation errors, holding times, and a check for 
completeness, which shall include the following elements. 

0 '  

0 - 

Required samples and analyses have been processed 

Complete records exist for each analyte and associated QC samples 
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0 Specified procedures have been implemented 

0 Electronic data packages have been checked for completeness 

A secondary review is conducted by the laboratory group supervisor or equivalent, laboratory 
project manager, or laboratory quality control personnel or equivalent. 

A tertiary review ..... ~ , ~ . ~  is .:,. ............. a : #d%y function that is performed on a minimum of five percent of 

laboratory project manager or designee for accuracy, precision, and completeness prior to 
transmittal to the data requestor. 

........ ~..~..,.'. . 
All data shall be reviewed by analytical data ij&&g technical and editorial reviews, 

9 .............................. ............ ....,........ .......... 

14.3 PRECISION 

To determine precision of the method, a routine program of duplicate analyses shall be 
performed (Section 4). The results of the duplicate analyses are used to calculate the RPD, 
which is the governing QC parameter for precision. 

D1 = the larger of the two observed values 

Dz = the smaller of the two observed values 

14.4 ACCURACY 

I .  

Accuracy shall be estimated based on results of laboratory control sample (LCS) analyses or 
matrix spike recoveries (Section 4). Accuracy is expressed in terms of percent recovery as 
expressed in the following formulas. 

. _* . 
, 

For LCS 
measured value 

true value 
PercentRecovery = , ....................... f , 

: ....... ;,:,:.:.:.:.:.:* .......... ........... ...., n 
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For matrix spikes 

ci - c o  

cl 
Percent Recovery = 

Where: 

Co = value of unspiked aliquot 

Ci = value of spiked aliquot 

C, = value of spike added 

14.5 COMPLETENESS 

Completeness shall be reported as the percentage of all measurements made with results 
judged to be valid following FEMP data validation (Appendix D). The following formula 
will be used to estimate completeness. 

.. 
.. v 

T 
- g c =  .:.:.:. 

where: 

C = percent completeness 

V = number of required measurements judged valid 

T = total number of required measurements 

why this QA objective was not met. Impact on the project shall be evaluated. 
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14.6 METHOD DETECTION LIMITS 

Method Detection Limits (MDLs) represent the minimum concentration of a substance that 
can be measured and reported (with 99 percent confidence) to be present at a level above 
zero. Method Detection Limits shall be determined according to procedures specified in 
Appendix B of 40 Code of Federal Regulations (CFR) 136 and modified by the following. 

0 Appropriate dilutioniconcentration factors dictated by sample preparation methods 
Used 

0 Extractidigestate dilutions necessary to adjust analyte concentrations to linear 
calibration range of the specific instrument 

0 Analytical method used 

14.7 ADDITIONAL SOURCES OF INFORMATION 

Amencan Public Health Association. 1985. Standard Methods for the Ercaination of 
Water and Wrrstewater. sixteenth edition. New York, NY. 

U.S. Environmental Protection Agency. 1973. Rvcedures for Rcrdiochemical Analysis of 
Nuclear Reactor Aqueous Solutions. EPA R4-73-014. 

U.S. Environmental Protection Agency. 1976. Interim RadwrogicrJ Methodology for 
Drinking Water. EPA-60014-75-008. Cincinnati, OH. . 

U.S. Environmental Protection Agency. 1979. Radwchemicd Analytical Arrcedures for 
Adysis of Envirvnmental Samples. EMSL-LV-0539-17. Las Vegas, NV. 

U.S. Environmental Protection Agency. 1980. h s c r i b e d  Prrocedures for Measurement of 
Radwactivify in Drinking Wder. EPA-60014-80-032, Cincinnati, OH: 

U.S. Environmental Protection Agency. 1984. &stem Etivimme& Radiation Facility 
Radwchemistty h c e d u r e s  Manual. EPA 52015-84-006. 

U.S. Environmental Protection Agency. 1986. Test Methods for EvrJucrting Solid Waste. 
SW-846, third edition. 
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Section 15 

CORRECTIVE ACTIONS 

Assessment of project quality may include identifying deviations, correcting the source of the 
deviations, and verifying that corrective actions have been implemented. Corrective action 
for problems shall include, to the extent possible, identifying root causes of problems and 
recommending procedures to prevent their recurrence (American Society for Quality Control, 
1991). FEMP staff and observers are encouraged to identify potential problems, and to 
assist in solving those problems. 

Corrective action of some form is required whenever a deviation is noted, including during 
field activities, laboratory analysis, and during data validation and assessment. Corrective 
action may range from documenting in project files that the deviation occurred to re- , 
analyzing a sample, to redoing the project. Corrective action to prevent recurrence of 
deviations may include retraining of personnel, replacing equipment or instruments, or 
rescoping project objectives. 

A system to report and evaluate deviations, and to implement and venfy corrective actions, 
has been established in response to DOE requirements. This system is used for 
environmental surveillances (performance audits), audits (system audits), and other activities 
when deviations are identified. Subcontractors shall either participate in the FEMP system, 
which is described in this section and Section 12, or implement a system that meets all of the 
substantive requirements of the FEMP system. 

Interim corrective actions to mitigate hazards to human health or the environment may be 
implemented as necessary by the FEMP project manager or representative, FEMP health and 
safety personnel, the designated FEMP QA organization, DOE, Ohio Environmental 
Protection Agency, or EPA. Corrective actions of more serious conditions shall be 
implemented first. 

15.1 DEVIATIONS 

A deviation is a deficiency in characteristics, documentation, procedures, or a departure from 
a requirement that renders the quality of an item, datum, or activity unacceptable or 
indeterminate. A deviation can be a condition in which characteristics of an item or service 
do not conform to prescribed limits as follows. 

0 

0 

Unavailability or inadequacy of a required document 

Failure to fulfill a regulatory requirement 
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0 Failure of a procedure to yield the intended results 

0 An unapproved variation from the project-specific plan 

Variances defined in subsection 15.4 are not deviations. 

15.1.1 Responsibility 

All FEMP staff and observers are responsible for reporting deviations to the designated 

project. The following personnel shall be especially aware of the possibility of deviations. 
FEMP QA organization#. Deviations may at any point in a program or 

.... :......... -.:..'........;...A: 

0 Project Staff - During performance of field investigation and testing, supervision of 
subcontractors, performance of field inspection, and preparation and verification of 
numerical analyses 

0 Laboratory Staff - During preparation for and performance of laboratory testing, 
audits, calibration of equipment, sample receipt, and quality control activities 

. . .  
0 ce Staffh ..% - During audits, surveillances, and 

a c m  ties 

Every person conducting work related to the FEMP is responsible for notifymg the 
designated-F€MP QA ar"w organization of potential deviations by completing sections 1 
and 2 of a DR (Form IS:?, Appendix B). 

The designated FEMP QA 
deviation actually O C C U K ~ ~  
exists. If appropriate, the designated F 
additional work that is dependent on 
completed (U.S. Environmental Protection Agency, 1991). 

rganization is responsible for determining whether a 
t condition adverse to quality" 

rganization shall ensure that no 
ed until corrective actions are 

15.1.2 Deviation Reporting 

15.1.2.1 Deviations at t he FEMP. Deviations at the FEMP shall be acted upon as 
. follows. 

1. 

and describe the deviation 
follows' and as applicable. 

0 Dates and times of occurrence 

0 Project activity 
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Equipment involved 

Source of requirement that was violated 

Nom;$ 
.................... ................... ........... ............................ 

0 Potential adverse impact of deviation on quality or completeness of project 
data 

0 Effect of deviation on work already performed 

2. 

3. The hall provide the specified information, 
to th 

4. The e response and 
S h a l l  

5.  If found to be satisfactory, .the shall notify the 
responsible FEMP project manager. 

' .  6. .If the response is in some way deficient, the shall notify the 
FEMP project manager and document the deficiency. 
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7 : ough shall be repeated, 
and i t  shall be returned 

8. 

9. The shall send copies of reports to managers whose projects 
may be affected by the outcome. 

.. 
. .  
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Deviations at subcontractor laboratories 15.1.2.2 -ow &?MUMU.& 
shall be reported and processed as follows. 

. .  

1. Deviations identified during subcontractor laboratory operations shall be documented 
as specified in ntract with 
FEh4PorasDRs 

2. The FEMP laboratory contact shall maintain a log of laboratory deviations and their 
closures. 

3. Incorporate DRs or their equivalen~ as part of the sample documentation if a sample 
is potentially affected by the deviation. 

4. The laboratory manager or designee shall send copies of documents that identify D% 
generated during laboratory activities in support of FEMP, together with records of * 

corrective actions to the FEMP contact for review and concurrence prior to DR 
closure. 

15.2 CORRECTIVE ACTION 

Corrective action is required to rectify identified conditions that render the quality of process 
or activity unacceptable or indeterminate. The need for such action may be identified during 
the following activities. 

0 Interlaboratoryherlield comparison studies 

0 Deviation reporting 

Surveillances and QA program audits 

The need for comtive action is based on predetermined limits of acceptability. Corrective 
actions for field measurements may include the following (U.S. Environmental Protection 
Agency, 1991). 

0 

Repeat the measurement to check for error. 

Check for proper adjustments for ambient conditions such as temperature. 
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0 Check batteries. 

0 Check calibration. 

0 Recalibrate. 

0 Replace instrument or measurement devices. 

0 Stop work if necessary. 

0 Resample. 

0 R e v i s e p d u r e s .  

established procedures in this Sitewide CERCLA Quality Assurance Project 
Plan (SCQ) shall be identified and corrected as specified. 

Corrective action measures shall be completed in an expeditious manner and verified as 
adequate as soon as practical. Corrective action completion and verification activities shall 
be documented. 

15.2.1 On-Site Corrective Actions 

1 .  
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. .... 

15.2.2 Off-Site Laboratory Corrective Actions 

The subcontractor .. laboratory project manager is responsible for ensuring the following. 

1. Verify completed corrective actions. 

2. Log completion date. 

3. Notify FEMP contact in writing of deviations that may affect FEMP. 

The FEMP project manager is responsible for ensuring that the effect of corrective actions 
are considered in data evaluation. 

15.3 EVALUATION OF RECURRING DEVIATIONS 

When a DR or equivalent is received, the designated FEMP QA organization shall determine 
if it describes a recurring deviation. If so, the root cause shall be evaluated to determine 
actions required to prevent further recurrences. 
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The desig 
recurring 
that will be taken. 

organizations shall notify FEMP project manager of 
t results of work and shall indicate the corrective action 

15.4 VARIANCES 

A variance is a pre-approved action performed in a manner different than that specified by 
the requirements of an approved procedure or drawing. The impact on the quality of work 
performed is evaluated, documented, and approved by the FEMP project manager and the 
designated FEMP QA organization prior to implementation. Variances are not deviations. 

Variances cannot be generated for items that would result in failure to meet 1991 amended 
Consent Agreement schedules. A 
completed for this type of change. 

shall be 

Variances are a means of accomplishing on-the-spot changes in project-specific procedures 
only when necessary for work to proceed. The variance is a onetime change approved only 
for the specific activity described in- the variance documentation and does not result in a 
revision to project-specific documents. 

The person identifymg the need for the variance (the initiator) shall process a variance 
request as follows. 

1. Describe the variance in writing, including the reason for the variance, the potential 
impact on the program and, if appropriate, alternatives to the variance. 

2. Indicate the intended time and date of variance implementation and the time allotted 
for comments and resolution. 

3. Distribute the variance request to the designated FEMP QA organization, the FEMP 
project manager or designee, and others involved in creating and approving the 
original requirement for review. 

The reviewers shall proceed as follows. 

4. Evaluate the variance request and approve or disapprove the document. 

5 .  

6. 

The initiator shall then proceed as follows. 

If approved, sign and date (including time approval was granted) the request. 

If disapproved, return document to the initiator indicating reason for disapproval. 
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7. Evaluate need for a revision to the requested variance and proceed as in steps 1, 2, 
and 3. 

8. When approvals have been obtained, implement the described variance. Under no 
conditions shall an unapproved variance be implemented. 

NOTE 

In cases where time is of the essence, oral variance approval 
may be requested from the designated FEMP QA organization, 
and the FEMP project manager. 

9. If oral approval for the variance is given, provide Written documentation of approval 
and the time, date, and location that oral approval was granted in official project 
documentation within one week after oral approval is granted. 

10. Provide the approved variance request to the FEMP project manager for appropriate 
distribution and inclusion in the project files. 

The FEMP project manager shall maintain a //x w,,, ,-, of each variance requa@ including 
date initiated, date approved or denied, individual responsible for implementing the variance, 
the implementation date and location, and the affected document and section. 

A FEMP change proposal request shall be completed as required. 

15.5 REFERENCES 

Amencan Society for Quality Control. 1991. euality Asmmnce h g m n  Requirements 
for  EnvirPnmental h g m m s .  ANSYASQC-EA-19xx. September 1991. Draft. 

U.S. Environmental Protection Agency. 1991. Model Qua&v Asmmnce h j e c !  Plan. 
U.S. Environmental Protection Agency, Region V, Office of Superfund. 
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Section 16 

QUALITY ASSURANCE REPORTS TO MANAGEMENT 

16.1 CONSENT AGREEMENT MONTFILY REPORTS 

FEMP is required by the 1991 amended Consent Agreement to submit monthly reports to the 
EPA that summarize activities of the preceding month and projected activities. Milestones 
shall be indicated along with their status. If a milestone is not met, the reason it was not met 
and a new schedule for completion shall be included in the report. Significant problems and 
steps taken towards resolution shall also be recorded. 

16.2 SUMMARY .REPORTS OF QUALITY ASSURANCE ACTIVITIES 

The designated FEMP Quality AssuranCe (QA) organization shall notify project management 
of field audit and surveillance results, performance of measurement systems, data quality, 
results of QA activities, and, if applicable, repetitive and significant QA problems through 
routine distribution of surveillance and audit reports (Section 12), deviation reports, 
corrective action reports (Section 15), and weekly and monthly activity reports. Records of 
QA activities within the project shall become part of project fdes. 

The FEMP project manager shall be responsible for variance requests and implementation 
(Section 15) as well as assessment of the variance effect on final project results. The effects 
shall be reported on a timely basis to other potentially affected parties. 

.- 

QA reports shall be distributed to the designated FEMP QA organization manager, the 
responsible FEIW project manager, and applicable project personnel. The DOE Remedial 
InvestigatiodFeasibility Study QA officer shall receive QA reports pertaining to 1991 
amended Consent Agreement activities. Reports of activities that affect. 1991 amended 
Consent Agreement requirements shall be distributed by DOE to the EPA-FWM. The EPA- 
RPM is responsible for distributing reports to appropriate EPA personnel. 

16.3 LABORATORY MANAGEMENT REPORTS 

Laboratory managers and quality control coordinators, or equivalent, shall provide periodic 

.'. 

minimum. 

A37 

0 Assessment of measurement data accuracy and precision 
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Results of perfomyce and system audits of laboratory activities 

0 Laboratory interamparison study of proficiency of sample results (e.g., quality 
control checks for effectiveness) 

0 Significant quality problems and their resolutions 

Data quality shall be assessed in terms of precision, accuracy, representativeness and method 
and matrix detection limits. The status of objectives shall be recorded. If they are not met, 
an explanation of problems, why they were not resolved, and limitations on data use shall be 
included. 

16.4 FINAL PROJECT REPORTS 

The final report for each phase of a program or project, including remedial investigation and 
feasibility studies reports, shall include a separate QA section thh summarizes data quality 
information collected during the project. A brief description of QA elements implemented 
within the project, surveillances and audits, significant audit and surveillance findings 
(findings that could affect data interpretation), and implemented corrective actions shall also 
be provided. Limitations on data use shall be identified by data users based on results of 
data validation and specific project requirements. A summary of the applicability of QA 
elements to .. data quality objectives and achieved data quality shall be included. 
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SUMMARY OF CHANGES 
SCQ REVISION 0.2 

VOLUME 2 
3 SEPTEMBER 1993 

The following changes are being proposed to the Sitewide CERCLA Quality Assurance 
Project Plan (SCQ) as part of limited Revision 0.2. These changes were requested by 
FEMP users who submitted comments on the SCQ as they made efforts to implement the 
document requirements in sampling and analysis projects. 

The proposed changes are presented by SCQ appendix letter, followed by the page number 
on which the change appears. This will make the review process more efficient. 

SCQ Appendix/Page 

Global 

~ 

Global 

.. Global 
.. 

Global 

Appendix A/5 

Appendix A/7 

Proposed Change Reason for Change 

All references to prime 
operating contractor changed 
to ERMC 

Reflects transition from site 
operation to environmental 
restoration 

All references to FLOW 
GEMINI changed to 
ORACLE 

"FEMP Data Management 
System Results Database 
(DMSRD)" changed to 
"Sitewide Environmental 
Database (SED)" 

~ 

Reflects procedural change 
and replacement software 
Package 

Reflects change in data 
management software from 
FLOW GEMINI to 
ORACLE 

Modified-references to "field 
book" to "field book or the 
daily log form" 

Previously, Appendix K 
only allowed recording in 
the field book, thus not 
permitting daily log forms- 
inconsistent with Section 7 
of primary document 

Figure 1-1: Modified approval 
requirements to denote 
approval if applicable 

EPA approval is required 
only for PSPs that cover 
Amended Consent 
Agreement issues; figure 
did not reflect this 

Corrects grammatical error I Figure 1-2, Title: Changed 
"Plans" to "Plan" 

a39 



SCQ Appendix/Page Proposed Change 

Appendix A/15 Figure 2-4: Replaced figure. 

Reason for Change 

Reflects more accurate 
figure showing the 
ODerable Units. 

~~ ~~ 

Appendix A/23 

Appendix A/29 . 

~~ ~ 

Appendix A/51 

~ 

Figure 2-8: Deleted numbering 
system for boreholes 

Figure 2-11 revised 

Numbering on figure 
inconsistent with current 
system 

Updated site map 

Revised Figure 3-4 

Appendix A/43 

Appendix A/45-48 

Appendix A/49 

Reflects organizational 
changes associated with 
ERMC 

Revised Figure 3-1 to reflect 
ERMC organizational changes 

Revised Figure 3-2 to reflect 
ERMC organizational changes 

Revised Figure 3-3 

Updates organization 

Updates organization charts 

Updated to reflect ERMC 
organization 

~ 

Appendix A/69 

Appendix A177 

Appendix A/78 

.. 
.. 

Added note indicating that an 
equipment rinsate sample is 
not required for dedicated 
equipment 

Added split samples, field 
spike control samples and 
materials blanks to Table 2-4 

Appendix A/71-2 

Added "verification" to Initial 
Calibration and Continuing 
Calibration in Table 2-2 

Added Radioanalytical QC 
Samples to Table 2-2 

Verifying that calibration 
actually occurred is an 
important QC aspect 

Defines types/hequencies 
of radiochemical QC 
samDles 

Appendix A/75 Revised definitions of data 
uses for ASLS A, B and D 

Revised to eliminate 
overlap types of data used 
between the ASLS 

Appendix AI77 Table 24: Modified field 
duplicate requirement to 1 per 
20 or 1 per sampling round, 
whichever is more frequent 

per CLP SOW 

Since the equipment will 
not be removed, it wil l  
require decontamination 
after removal 

Discussed in Section 4 but 
frequencies not addressed 



SCQ Appendix/Page 

Appendix A/89 

Appendix A/91-96 

Proposed Change Reason for Change 

Modified Table 3-1 to reflect 
current organizations at the 
FEMP, including ERMC 

Reflects ERMC 
organizational changes 

Modified title of Table 3-2 to 
"Example List of Laboratories 
Approved for 
Fe rnald.. .Analyses" 

Appendix A/97 

This table would require 
updates fairly frequently; 
inclusion as an example 
reduces future revisions 

Appendix A/99- 103 Updated Table 4-1, Site 
Training Requirements 

Table 6-1: Changed holding 
time for radiological samples 
to 6 months 

~ ~~ 

Appendix A/ 104- 105 

Reflects changes in training 
requirements at the FEMP 

Reduces holding time and 
is consistent with standard 
practices 

Table 3-3: Updated 
responsible organization/ 
personnel titles to reflect 
ERMC organization 

Table 6-1: Changed sample 
preservation requirements to 
nitric acid, pH c 2, instead of 
Hydrochloric acid, for 
radiological samples in water 

Table 6-1: Added Radium-228, 
isotopic neptunium, isotopic 
plutonium, and gross alpha, 
beta to radiological samples in 
soil/sediment list 

Table 6-1: Deleted gross alpha, 
beta in air requirement 

Table 6-1: added acrolein and 
acrylonitrile, coliform total, 
Kjelahl and organic nitrogen, 
nitrate, oil and grease, and 
phosphorous to list of Liquid - 
Low to Medium Concentration 
Samples 

Reflects ERMC 
organizational changes 

Corrects error 

Samples collected at the 
FEMP but not previously 
listed on the table 

FEMP does not perform 
this type of sampling 

Samples now required in 
guidance 

Appendix A/104 

Appendix A/104 

Appendix A/ 105 

Appendix A/ lM 
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Appendix A/107 

Appendix A/1O8 

Appendix A/ 108 

Appendix A/ 109 

Appendix A/lW 

~~~~ 

Appendix A/ 110 

Appendix A/ 112 

~ 

Proposed Change 

Table 6-1: Added 10 N sodium 
hydroxide to preservative 
requirement for cyanide in 
liauid 

Table 6-1: Added Kjeldahl and 
organic nitrogen and Nitrate to 
liquid samples list 

~ ~~~ ~ 

Table 6-1: Modified "Metals 
except Hg" for liquid samples 
to "Metals except Hg and 
hexavalent chromium" 

Table 6-1: Added Oil and 
grease and Phosphorous to 
liauid samdes list 

Table 6-1: Added 0.008% 
Na&Oj as a preservative for 
organic halogens, purgeable 
(POX) in liquid requirement 

Table 6-1: For total phenols'in 
liquid, added 0.008% Na&03 
as a preservative requirement 
and modified holding time to 
7/40 days 

Table 6-1: Added to soil, 
sediment or sludge samples - 
low to medium concentration 
requirements: Benzidines, 
Phthalate esters, nitrosamines, 
nitroaromatics and cyclic 
ketones, polynuclear aromatic 
hydrocarbons, haloethers, 
chlorinated hydrocarbons, and 
dioxins and furans 

Reason for Change 

Clarification 

Previously omitted 

Corrects error 

Previously omitted 

Clarification 

Corrects error 

Samples now required in 
guidance 



Reason for Change SCQ Appendix/Page 
Deleted Table C-1 Appendix A/ 124-6 As all FEMP organizations 

implement the SCQ, the list 
of DQOs in this table 
becomes outdated rapidly; 
updating the table would 
require too frequent 
revisions to the SCQ 

Corrects error Appendix A/ 127 Table 1-1: Modified Specific 
Conductance Meter acceptance 
limit to 4% of full scale 

Appendix A/127 Table 1-1: added statement: 
"Instruments shall be 
calibrated per manufacturer's 
instructions or Appendix K, 
whichever is more frequent." 

Clarifies frequency of 
calibration required by the 
SCQ 

Table 1-1: Added statement: 
"Combination meters, such as 
water quality meters, may be 
used. All such meters shall be 
direct-reading, temperature- 
compensating and capable of 
responding within 0.1 pH unit 
over a temperature range of -2 
to +40 degrees Centigrade." 

Permits the use of probes 
with more than one sensor 
while maintaining 
consistent acceptance limits 
for this equipment 

Appendix A/ 127 

Appendix B/5 Revised Document Change 
Request form 

Reflects applicable ERMC 
organizational titles 

Consistent with revised 
field procedures 

Appendix B/7 Revised Field Activity Log 
Form 

~ 

Appendix B/8 Revised Instructions for Field 
Activity Log Form 

Changes in order of 
instructions reflect revised 
form 

~ 

Appendix B/9 Revised Sample Collection 
Loa Form 

Revised form includes 
additional codes 

Consistent with revisions to 
form 

Appendix B/ 10-1 1 Revised Sample Collection 
L o n  Form Instructions 

Previously omitted Appendix B/32 Added "extractable organics" to 
surveillance requirements for 
Groundwater Sampling 



SCQ Appendix/Page Proposed Change 

Appemdix B/74 Added %RSD under initial ' 

and continuing calibration 
requirements for Laboratory 
Audit Checklist 

Appendix B/75 

Reason for Change 

Previously omitted- 
consistent with Appendix D 

Revised Deviation Report 
Form 

.. 

Consistent with revised 
DR/CAR procedure in 
Section 15 

- 

Appendix B/77 

~~ 

Appendix B/80 

Revised Corrective Action 
Report Form 

Added Variance Request 
Form (15-3) 

Consistent with revised 
DR/CAR procedure in 
Section 15 

~~ 

Appendix B/79-80 
~ 

Deleted Form 15-3 
(Nonconformance Memo) 

EPA guidance states that 
laboratory 
nonconformances should be 
documented in business ' 
letter format. not memo 

Appendix B/81-83 Revised DQO Summary Form 

Example of initiating and 
processing variances 

~ 

Form is easier to use and 
can be transmitted 
electronically for greater 

~ ~~ 

Appendix B/89-136 

Appendix B/ 137 

Replaced previous Data 
Validation Forms 

Revised Lithologic Log Form 

Consistent with changes to 
Appendix D (DV Plan) 

Reflects ERMC 
organizational changes 

Appendix B/139 

Appendix B/140.1 

Appendix C/2 

~~ ~ 

Revised Well Completion Log 

Added Form 5-3, Well 
Plugging & Abandonment 
Request Form 

Last 6 of C.l: Changed 
"sampling and analysis 
management coordinator" to 
"DQO Coordinator" 

Reflects ERMC 
organizational changes 

Consistent with well 
abandonment section added 
to Appendix J 
Organizational change 



Proposed Change Reason for Change SCQ Appendix/Page 

Appendix C/2 Last 8 of C.l: Deleted 
reference to Table C-1 

As more FEMP 
organizations implement 
the SCQ, the list of DQOs 
in this table becomes 
outdated rapidly; updating 
the table would require too 
frequent revisions to the 
SCQ 

Appendix C/3 C.2: Added statement to end 
of section to justify a non- 
applicable step with an 
explanation rather than simply 
leaving the section blank 

Ensures consistency in 
DQO preparation by 
precluding arbitrarily 
omitting steps and logic 
flow information 

~~ 

Corrects grammatical error Appendix C/6 C.2.5, Step 3: Changed "all 
data collected is necessary" to 
"all data collected are 
necessary" 

Corrects grammatical error Appendix C/6 C.2.5, Step 4: Changed "other 
programs within FEMP" to 
"other FEMP Droerams" 

The Data Validation Plan has 
been revised extensively; 
changes are too numerous to 
list. individuallv 

Reflects procedural changes 
in Data Validation program 

Appendix D/general 

Changed title of E.3 to 
"Equipment" instead of 
"Requirements"; modified 
Table of Contents accordinalv 

Corrects error Appendix E/1 

Added reference to E.4, 
"Sample Receipt and 
Document at ion" 

More accurate reflection of 
chapter scope 

Appendix E/1 

~ 

Quality Assurance/Quality 
Control Procedures moved 
from E.3.4 to E.6; changed 
Table of Contents accordindv 

AU subsections under E.3 
were deleted or re- 
numbered 

Appendix E/1 

Reports and Deliverables 
paragraph number changed 
from E.3.5 to E.7; changed 
Table of Contents accordingly 

Corrects error Appendix E/1 



SCQ Appendix/Page 

Appendix E/2 

~ 

~ Reason for Change 

Appendix E/2 

E.2.1, Step 7 (previously Step 
6): Changed to "Has a QA 
Program which addresses the 
applicable requirements and 
the FEMP SCQ" 

Appendix E/2 

Current version of E4 is not 
yet approved; referencing 
QA program requirements 
indicates that E4 is used for 
clarification purposes 

Appendix E/2 
.. 
.. 

E.23, Step 1, $1: Changed 
"Site Sample Management" to 
"Sample Management Office" 
and "QA organization" to 
"Quality organization" 

Appendix E/3 

Organizational change 

Appendix E/5 

Appendix E/5 

Proposed Change 

E.1.5: "individual subordinate 
to the Sampling and Analysis 
Management Coordinator" 
changed to The Manager of 
the Sample Management 
Office is responsible for ... with 
the designated FEMP Quality 
organization" 

Organizational change 

E.2: "sampling and analysis 
management coordinator" 
changed to "Analytical 
Laboratory Services 
oreanization" 

E.2.1: Added Step 2: "Has a 
system and SOP for tracking 
the current amount of 
radioactivity in the lab so as 
not to exceed licenses." 
Subseauent stem re-numbered. 

Organizational change 

Reflects new requirement 

E.2.2: Added at beginning of 
Step 1: 'The CTR shall ensure 
that all checkliss, reports, and 
corrective action verification 
resulting from follow-up 
au dits..." 

Assigns responsibility for 
this step to a specific 
individual to ensure 
accomplishment 

E.23: Added sentence to 
"approval status" bullet: "The 
details for this wil l  include 
those listed in Ster, 1 below." 

Correct error (previously 
referenced Item D, which 
does not exist) 



SCQ Appendix/Page I Proposed Change 

Appendix E/5 E.2.3, Step 1, $2: Changed 
"eleven requirements specified 
in Item A" to "twelve 
requirements specified in 
E.2.1" 

Appendix E/5 E.2.3, Steps 2 & 3: Changed 
"SSM to "SMO" and "QA" to 
"Quality" 

Appendix E/6 E3: Deleted all subsections 
and added 'The required 
equipment is listed in Section 
8.4." 

Appendix E/6 E.4.1, 1st 0: Added as last 
sentence: "Laboratory COC 
procedures will be reviewed 
and accepted as part of the 
pre-award laboratory survey." 

Appendix E/7 
.- 
.. 

Section E.3.4 re-numbered E.6 

Appendix E/7 E.7: All subsections under E.7 
were deleted and the following 
sentence was added: 
"Reporting requirements are 
listed in Section 11." 

Appendix F/3 F.1.2.7, 1st sentence: Modified 
1st sentence from "Manual 
data entry shall be 
performed.." to "Manual data 
entry into the SED shall be 
performed ..." 

Reason for Change 

Corrects error and reflects 
modification to E.2.1 
(added step) 

Organizational changes 

Required equipment should 
be listed in primary 
document; also, two 
equipment lists would cause 
confusion 

Confirms that lab custody 
requirements will be 
reviewed for the contract 
labs prior to contract award 

AU subsections under E.3 
were deleted or re- 
numbered 

Reporting requirements 
should be listed in primary 
document; two sets of 
reporting requirements 
would cause confusion 

Clarifies that the manual 
entry being discussed here 
is into the SED; reduces 
confusion with F A m S  
LIMS system, which does 
not utilize double-key entry 

I 947 
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SCQ Appendix/Page 

Appendix F/7 

Appendix F/8 

Appendix F/9 

.. 

Appendix F/9 

Appendix F/10 

Proposed Change 

F.25: Added as last bullet: 
"MGE - Voxel Analyst and 
Krieging software products are 
used to develop block models 
of subsurface contamination in 
the soil and ground water. 
These tools provide easy to 
understand representation of 
the nature and extent of 
contamination" 

F.3.2: "ORACLE SQL' Menu" 
changed to "ORACLE 
software" 

2nd bullet from top of page: 
Modified-Data Verification as 
follows: "Analytical results data 
entered manually into the 
ORACLE SED, or imported 
into the SED from another 
system such as FAmS), shall 
be reviewed for accuracy. This 
review may be done manually, 
by an individual other than the 
person keying in the data, or 
via computer verification" 

12: Added SQR and SQL 
software packages 

~~ 

F.4: Reference to VAX 6310 
changed to VAX 7610 

~- 

Reason for Change 

Reflects significant advance 
in computer modeling at 
the FEMP 

Limits future revisions by 
not speclfying certain 
software brands/versions; it 
is important to mention 
ORACLE since it is the 
standard 

Previously available funding 
for the FACTS LIMS has 
been cancelled. The 
previous standard for 
double key entry cannot be 
met for this reason. The 
data will be entered by a 
data entry clerk and 
reviewed for accuracy by a 
second data entry clerk. 
The FACTS data will be 
imported into the SED, and 
there will be no manual 
entry of data into the SED. 
In the event funding is 
restored, electronic 
verification will st i l l  be an 
available option. 

~ 

Procedural change; more 
specific software package 
names would lead to 
excessive future revisions 

Updates previous 
information . 



. .  . 

~ 

Reason for Change 

Updates previous 
information and minimizes 
future changes 

SCQ Appendix/Page 

Appendix F/10 

ProDosed Change 

F.4.1: Revised as follows: 'The 
current VAX cluster operates 
under VAX/VMS. Software 
systems shall be fully 
compliant with upgrades in the 
operating system." 

G.2: Added AD (Absolute 
Difference) to list of 
abbreviations 

Appendix G/1 Used in Appendix G but 
previously unidentified 

Appendix G/2-6 Changed title of Table G-1 to 
"SCQ Analytical Methods 
Selection Table for Standard 
and Historical Methods 
(Organic, Inorganic and 
Radiological)" 

Indicates that radiological 
methods are included as 
historical methods in this 
table 

Appendix G/6 Inserted Criteria 57,58,59 and 
60 for Uranium Isotopic 
Analyses of Various Matrices 

Includes additional 
historical methods for 
analyzing uranium isotopes 

Corrects error Appendix G/7 
.. 

Changed CCV Acceptance 
level to "per method Section 
7.4" 

~ 

Changed IS Acceptance level 
to "per method Section 7.4.5" 

Changed IS Standard 
concentration to "per method 
section 5.10" 

Changed CCV Calibration 
points and ranges to "per 
method section 7.4.2" 

Corrects error Appendix G/7 

Corrects error Appendix G/7 

Appendix G/7 Corrects error 

Minimizes future changes Appendix G/7 Changed USEPA OLM 
reference to "current version" 

Corrects error Appendix G/9 Changed IC acceptance level 
to "per method Section 7.3.4 
and 7.3.5" 

Changed CCV acceptance 
level to "per method Section 
7.4.3 and 7.4.4" 

Appendix G/9 Corrects error 

d 49 
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Appendix G/9 

Appendix G/lO 
~ 

Appendix G/10 

Appendix G/10 

Appendix G/10 

Appendix G/14 

Appendix G/21 

Appendix .. G/23 

Appendix G/27 

~ 

Appendix G/28 

Appendix G/31 

Proposed Change 

Changed Anaiyte list to "per 
method table 2" 

Changed IC acceptance level 
to "Der method Section 7.3" 

Changed CCV acceptance 
level to "per method Section 
73" 

Changed Detection limits to 
"Der method table 2" 

Changed CCV calibration 
points and ranges to "per 
method section 7.4.2" 

Added "per methods tables 1 
and 2" to Detection Limits 
Criterion. 16: Changed 
Duplicate acceptance level to 
" + O S  - pH units" 

Criterion 20: Added LCS as a 
requirement; frequency =begin; 
acceptance level = 80-120%; 
corrective action = recalibrate 

~~ ~ 

LCS Corrective Action 
changed to "rerun samples" 

Criterion 29: Changed Method 
number to 418.1; Added LCS 
as a requirement; 
frequency = begin; acceptance 
level = 8&120%; corrective 
action = recalibrate 

Criterion 35: Added Lcs as a 
requirement; frequency = begin; 
acceptance level = 80-120%; 
corrective action = reanalyze 
samples since last LCS 

Reason for Change 

Corrects error 

Corrects error 
- 

Corrects error 

Corrects error 

Corrects error 

Previously omitted 

Corrects error 

Previously omitted 
requirement 

- ~~ ~~ 

Corrects error (insufficient 
sample amt. left over for 
recalibration) 

Corrects error; previously 
omitted requirement 

Previously omitted 
requirement 
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Appendix G/33 

Appendix G/35 

Appendix G/35 

~~ ~ 

Appendix G/40 

Appendix G/42.1- 
42.4 

Appendix I/1 

.. 

Appendix I/1 

~ 

Appendix I/1 

Proposed Change 

Criterion 39: Added LCS as a 
requirement; frequency = begin; 
acceptance level = 80- 120%; 
corrective action = qualify data 

Criterion 44: Changed LCS 
acceptance levels to >50% 
and e 110% 

Criterion 45: Changed 
duplicate frequency to 
1 /samDle 

Moved ECV acceptance levels 
into acceptance level column 

Inserted Criteria 57,58 ,59  and 
60 for Uranium Isotopic 
Analyses .of Various Matrices 

1.1: Added "water quality 
meter and sensors" to bulleted 
list; added "or water quality 
meter sensor" to pH, specific 
conductance meter and 
dissolved oxwen meter bullets 

Changed "M-scope (water level 
indicator)" to "Water level 
indicator" 

Modified last 5 in 1.1 to read: 
Table 1-1 (Appendix A) 
provides a summary of 
equipment specifications, 
including accuracy 
requirements for these 
measuring devices. All 
equipment calibrations should 
be fully documented in 
accordance with the procedure 
established for each 
instrument." 

~ 

Reason for Change 

Previously omitted 
requirement 

Corrects error 

Procedural change 

Corrects error (previously 
included in Corrective 
Action column) 

Includes additional 
historical methods for 
analyzing uranium isotopes 

The water quality meter is 
a combination meter that 
has several sensors on one 
instrument. Adding to 
Appendix I wil l  p e d t  its 
use 

"M-scope" is not a type of 
water level indicator, it is a 
brand name; clarifies that a 
water level indicator 
reauires calibration 

References Table 1-1 as 
source for equipment 
specifications and 
calibration requirements 



SCQ Appendix/Page 

Appendix I/2 

Appendix I/2 

Appendix 1/2 

Appendix I/3 

Appendix I/3 

~ 

Appendix- 1I/3 

Appendix I/3 

Appendix I/3 

Proposed Change 
~ 

1.2.2: Modified as follows: 
"Instruments that measure flow 
rate and pressure shall be 
calibrated in accordance with 
the manufacturer's instructions 
or as instructed in the PSP." 
1.4.1: Modified 1st sentence to 
read "pH meter or water 
quality meter pH sensor" 

____ 

1.4.1: modified 2nd sentence: 
"Meters shall be direct-reading, 
temperature-compensating 
and..." 

1.4.1: Modified Step 4 to read 
"pH meter or water quality 
meter pH sensor" 

1.4.1: Modified Step 4 to 
calibrate meter/sensor with "a 
neutral. acidic or basic buffer" 

1.4.1, Step 5:  Changed buffer 
requirement to "the 
appropriate calibration 
s t idard solution"; Added "at 
the start of each sampling 
event" to verify calibration; 
added "Recalibrate as 
necessary to ensure accurate 
oDeration" 

1.4.1: Deleted Step 6, "Record 
date of buffer expiration" 

1.4.2: Added "or specific 
conductance sensors of water 
quality meters" 

Reason for Change 
~~~~~ 

It is not necessary to return 
instruments to 
manufacturer for 
calibration and frequently 
undesirable due to nature 
of site work 

Allows use of combination 
meter in the SCQ 

Corrects grammatical error 

Allows use of combination 
meter in the SCQ 

Corrects error (previously 
read neutral, .acidic and 
basic buffer) 

Consistency with change to 
Step 4; Clarifies when to 
check calibration and what 
to do if calibration cannot 
be verified 

Field technicians would not 
have access to the 
expiration date; any buffers 
close to the expiration date 
are disposed 

Allows use of combination 
meter in the SCQ 
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Appendix I/3 

Appendix 1/3 

Appendix I/4 

~~ ~ ~ 

Appendix I/4 

Appendix I/7 

Proposed Change 

1.4.2: Changed calibrated 
accuracy requirement to four 
percent instead of three 
percent 

1.4.2: Modified calibration 
procedure as follows: Changed 
Step 1 to perform power check 
and calibrate per 
manufacturer's instructions; 
Added "(see instructions)" to 
Step 2 

1.4.5: Changed Step 1 to read 
as follows: "Compare water 
level indicator tapes (electric 
or manual) on a annual basis 
or after being subjected to 
unusual stress (e.g., getting 
hung on a dedicated pump) to 
a standard length obtained 
from NIST. If comparison is 
impractical, replace the tape." 

1.4.5: Added to Step 2: "or are 
otherwise unuseable (sound no 
longer audible, numbers worn 
off, etc.)" 

1.4.9: Defined Explosimeter as 
an instrument used to check 
for combustible gases and 
oxygen deficiency 

Reason for Change 

Consistent with acceptable 
industry standards and site 
procedures 

~ 

Step 1 indicated that 
calibration should be "to a 
known standard as specified 
in manufacturer 
instructions," which is 
redundant since the 
instructions have to be 
followed to determine what 
the known standard is. 
Step 2 stated that one 
should replace the battery 
%hen red-line adjustment 
cannot be accomplished 
but gave no indication of 
what red-line adjustment 
was or how to accomplish 
it. This generated 
confusion 

~~ 

Sentence was originally 
interpreted to mean that 
the NIST standard had to 
be obtained on a regular 
basis; more frequent checks 
ensure that tapes are giving 
accurate readings, 
consistent with Table 1-1, 
Appendix A 

Clarifies that tapes should 
be replaced whenever they 
deviate from a standard 
taDe 

Consistency with other 
subsections, which define 
how instruments are used 
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Appendix 117 
ProDosed Change 

1.4.9: Added "per 
manufacturer's instructions" to 
end of Step 1 and "(see 
instructions)" to Steps 2 and 3 

Appendix 117 1.4.10: Changed to "Recalibrate 
transducers annually according 
to manufacturer's instructions" 

Appendix' .. J/2 53.2: Added definition of 
geologist-in-charge as "a 
geologist, hydrogeologist, or 
field technician experienced in 
well installation and 
development" 

Appendix J / 5  Added hand augering and 
rotasonic as drilling methods 
that may be selected for use at 
the FEMP 

Appendix J/7 Added subsections 5.4.2.1, 
"Borehole Abandonment," 
J.42.1.1, "Hand Augered 
Boreholes," and 5.4.2.1.2, "Rig 
Drilled Boreholes." 

~ 

Reason for Change 

Refers users to the 
manufacturer's instructions 
to determine how to 
perform these steps since 
the procedure does not 
provide sufficient 
information 

Previously required return 
to manufacturer for annual 
recalibration. This is 
problematic since many 
transducers are in the 
Waste Pit areas, and it is 
undesirable to remove them 
or send them off-site. A 
check with the 
manufacturer indicated that 
it is not necessary to return 
the transducers for 
recalibration 

Clarifies that a geologist-in- 
charge need not be a 
degreed geologist if the 
person has the necessary 
expertise to supervise well 
development 

Hand augering is most 
effective for drilling 8' or 
less into the ground, and 
rotasonic drilling minimizes 
waste cuttings 

Includes procedures which 
should be followed that 
were not previously in the 
SCQ 
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Appendix J/7 

Appendix J/8 

Appendix J/8 

Appendix J/9 

Append&- J/9 

Appendix J/9 

Appendix J/9 

Appendix J/9 

Proposed Change 

5.4.3.1: Changes section title to 
Well Design and added to Step 
2: 'The casing type selected 
depends on the presence of 
known or suspected 
contaminants and the proposed 
deD t h." 

5.4.3.1: Modified Step 8 to 
read: "An overlying filter pack 
seal, consisting of bentonite 
pellets or bentonite grout, will 
be placed in the annulus ..." 
~ ~ 

5.4.3.1: Modified Step 10 to 
read: "Annular grout must 
consist of a slu rry..." 

5.4.3.2: Changed Step 2.b to 
read: Tiu annular space by 
pouring the sand pack filter in 
place. through the tremie pipe" 

5.4.3.2: Changed Step 2.3 to 
step 2.c 

5.4.3.2: Added to Step 6: "...of 
the regional aquifer (Type 1 
and Type 2 wells) ..." 

~ ~~ ~~ 

5.4.3.2: Modified Step 6, part d 
to read: "Install a high-solids 
bentonite grout slurry from top 
of the bentonite seal plug to 
within 30 inches of the land 
surface by side-discharge 
tremie line method." 

5.4.3.2: Added to Step 7: 
"middle and bottom of the 
regional aquifer (Type 3 and 
Type 4 wells) ..." 

Reason for Change 

Clarification of which 
casing type to use 

Clarifies the kind of seal to 
place in a well 

Clarifies that annular grout 
is a requirement rather 
than a recommendation 

Changes requirement from 
hydraulic pressure (it is 
physically impossible to 
pump sand through a grout 
Pump) 
Corrects error 

Consistent with 
modifications to Section 5 

Corrects error (originally 
read grout seal, not grout 
slurry); Clarifies the means 
by which the grout slurry 
should be installed 

Consistent with 
modifications to Section 5 
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Appendix J/9 

Appendix J/9 

Appendix J/10 

Appendix J/ 1 1 

Appendix .. J/ 11 
.. 

~ 

Appendix J/ 11 

Appendix J/ 11 

Appendix J/ 11 

Proposed Change 

5.4.3.2: Added to Step 7 as 
follows: "b. If a coarse filter 
pack is used, place either three 
feet of 60 mesh or finer sand 
on tot) of the filter Dack." 

5.4.3.2: Changed Step 7.b to 
Step 7.c to accommodate new 
step above, and added to end: 
"...using a side-discharge tremie 
pipe." 

5.4.3.2: Changed Step 10 from 
"one-half inch notch" to "one- 
quarter inch" 

5.4.3.2: Modified Note to Step 
11 to indicate guardposts are 
necessary, rather than 
recommended, around well 
locations in high traffic or 
obscure areas. 

Added Step 11.3 to provide 
specifications for guardpost 
construction 

Added Step 12: "Regrade with 
drainage away from well head, 
and restore disturbed drilling 
areas to as close to original 
condition as possible." 

Added note to Step 12 
discussing well completion logs 

Added Step 13 for well 
completion log and sub-steps 
beneath it. 

Reason for Change 

Clarifies the backfill 
procedures for wells in the 
middle of the regional 
aquifer 

Clarifies the means by 
which high-solids bentonite 
grout should be installed in 
the ground surface. 

One half inch notch is 
excessive 

Clarification of the 
importance of guardposts in 
safety concerns 

Clarifies the means by 
which guardposts are to be 
installed and emphasizes 
their importance 

Indicates correct well 
construction procedure 

Confirms that accurate well 
completion logs are 
required 

Identifies forms added to 
Appendix B and ensures 
quality items are addressed 

Y !  I 



1 

SCQ Appendix/Page 

Appendix J/ 12 

Appendix J/ 12 

Appendix J/ 13 

._ 
.- 

Appendix J/13 

Proposed Change 

Added Section 5.4.3.2.1, Cold 
Weather Concrete Placement 

5.4.3.3: Modified 1st sentence 
to read as follows: "Use of 
dedicated groundwater 
sampling equipment is 
encouraged, especially where 
the following conditions exist." 

5.4.3.3: Modified Step 1 as 
follows: "Dedicated sampling 
equipment is not to be 
removed from the well except 
for when maintenance is to be 
performed on either the 
sampling equipment or the 
well. Store designated 
sampling equipment, such as 
bailers, in the well casing 
between uses or pull it from 
the well and store it in a 
designated storage structure. 
If stored outside the well, 
identify the equipment by 
number of its desimated well." 

5.4.3.4: Changed 'The 
objectives of well 
abandonment procedures" to 
The reasons for well 
abandonment include ..." 

Reason for Change 

Ensures that procedures 
and standard practices will 
be implemented for cold 
weather concrete placement 
for proper setup and 
hardening 

Emphasizes that dedicated 
equipment is important for 
the conditions described in 
this section 

Distinguishes between 
designated and dedicated 
sampling equipment; 
denotes proper procedures 
for storing designated 
equipment such as bailers. 

The bulleted items listed 
are not procedures, but 
they are reasons for 
abandoning a well 
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Appendix J/ 13 
. . _.. . i. 

Appendix 5/13 

Appendix J/ 13 

Proposed Change 

Added two bullets to 5.4.3.4: 
"The well is no longer 
necessary to support FEMP 
project activities;" and 'The 
well, for whatever reason, does 
not yield ground water data 
representative of conditions in 
the monitored hydrogeologic 
zone." 

Deleted 'The following 
procedures shall apply when 
abandoning a well"; added 
"Specific well abandonment 
procedures depend on the 
conditions encountered at the 
well site. Thus, the procedures 
would be incorporated into the 
PSP. However, the following 
guidelines shall be taken into 
consideration when 
abandoning a well." 

Added two steps before step 1; 
Step 1 was re-numbered to 
Step 3 and all subsequent steps 
re-numbered 

Reason for Change 

Adds to the objectives of 
well abandonment 
procedures and indicates 
when wells should be 
abandoned 

Each well has distinct ' 

conditions and procedures, 
depending on the 
conditions that are 
encountered in the field. 
Certain steps that would be 
requirements may be 
inappropriate or 
unnecessary in other 
situations. However, the 
steps once termed 
procedures are certainly 
guidelines that must be 
considered and documented 

The two steps were to 
complete the Well Plugging 
Abandonment and Request 
Form, and if the well casing 
and annular fill were to be 
left in place, then adequate 
proof that cross- 
contamination would not 
occur had to be included in 
the PSP 
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Appendix J/ 14 

Appendix J/ 14 

Appendix J/ 14 

Appendix 5/14 

Appendix J/ 15 

ProDosed Change 

Deleted the note at the top of 
the page; combined substep b 
to include substep c and 
original Step 2 to read as 
follows: "If the screen and 
casing must be removed, 
continue overdrilling to bottom 
of original borehole, removing 
all annular fill material, before 
grouting. 

Modified grout insertion step 
as follows: "Before pulling the 
well casing and screen from 
the borehole, first insert grout 
and then pull the casing to 
reduce borehole collapse and 
bridging within the evacuated 
area." 

Modified original Step 4 as 
follows: "Calculate the volume 
of grout needed to fill the 
borehole to a depth of 30 
inches below grade; then, grout 
the borehole, using the tremie 
method, from the bottom up." 

Deleted original Step 6 

5.4.3.4: Moved Step 11 to Step 
1 and modified as follows: 
"Complete a Well Plugging 
Abandonment and Request 
Form (Form 5-3, Appendix B) 
prior to plugging and 
abandoning each well. 
Complete a well plugging and 
abandonment form after the 
completion of each plugging 
and abandonment activity." Re- 
numbered subsequent steps. 

Reason for Change 

The note stated that 
overdrilling is required 
when flowing sands are 
encountered; this issue 
would be addressed in the 
PSP. Substeps b and c 
were redundant; combining 
them eliminated this 
problem. Step 2 logically 
fits with substep b 

Clarifies that the grout 
should be inserted before 
the casing is pulled up to 
prevent bridging; also 
eliminates the requirement 
to fill the borehole with 
drilling mud, which will 
contribute to borehole 
collapse rather than prevent 
it 

Deleted requirement to 
calculate the open depth of 
the borehole; this should be 
known prior to 
abandonment procedures 

Information was already 
addressed in previous steps 

Indicates additional form to 
be added to Appendix B, 
and includes requirement 
for completion of well 
abandonment form. 
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Appendix J/15 

Appendix J/ 15 

Appendix 5/16 

Appendix K/1 

Appendix K/2 

.. 
.. 

Appendix K/3 

Appendix K/4 

Proposed Change 

5.4.4: Changed 'The following 
procedure applies" to 'The 
following procedures apply" 

3.4.4: Changed Step 4 to read: 
"At a minimum, use the 
following procedures" 

5.4.4: Modified Step 7.g to 
include "(nephelometric 
turbidity unit [NTU])" as a 
Dhvsicd characteristic of water 

Added "sludge sampling" and 
"residue sampling" to Solid 
Matrix Environmental Samples 
section and listed here 

Added to Miscellaneous 
Samples: "Asphalt, Masonry, 
Shreddable Material: Fabrics 
and Plastic, Sheet Metal, 
Structural Steel, Transite" 

K3.1: Modified 2nd bullet 
from top of page to read: 
"Health and Safety 
Requirements in addition to 
the FEMP Sitewide Health 
and Safetv Plan" 

K.4: Added to $2: "Relating 
more specifially to the FEMP, 
waste water is any water found 
in the former production area 
that has not been previously 
classified. Therefore, waste 
water would include water in 
pipes, sumps, containers, 
process equipment, water 
standing anywhere in buildings 
or on the ground in the 
process area, etc." 

Reason for Change 

Corrects grammatical error 

Clarifies that these are 
procedures to be followed 
rather than conditions 
achieved (implies end 
results) 

~~ ~ 

Clarification of parameters 
to be examined for water 

Reflects types of sampling 
performed in this category 

Information available on 
these samples was included 
for clarification since they 
are regularly collected at 
the FEMP 

This document, completed 
subsequent to last revision, 
covers health and safety 
practices for the FEMP 
analagously to the SCQ 
covering sampling/analysis 

Clarifies definition of waste 
water for classification 
purposes 
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Appendix K/6 

Appendix K/6 

Appendix K/6 

Appendix K/6 

Appendix K/6 

Appendix K/7 

Appendix K/7 

Proposed Change 

K4.1.1, 1st sentence at top of 
page: Modified to read 
"...thermometer or combination 
meter equipped with a 
temperature sensor ..." 
K4.1.2: Modified 1st sentence 
to read: "The following 
apparatus is required for pH 
(see Glossary) measurements." 

K4.1.2: Modified 1st bullet as 
follows: /'...combination meter 
(a meter equipped with more 
than one sensor) that 
is ... capable of measuring pH to 
nearest 0.10 unit" 

K4.1.2: Modified 2nd bullet as 
follows: "Standard buffer 
solutions: pH 7.0, and pH 10.0 
or 4.0" 

K.4.1.2: Modified Step 1 to 
include combination meter 

K.4.1.2: Modified Step 6 to 
read: "Calibrate pH meter or 
combination meter daily, prior 
to the start of each sampling 
event, with a neutral (pH 7.0), 
acidic (pH 4.0) or basic @H 
10.0) buffer ..." 

~ 

K.4.1.2: Modified Step 7 to 
venfy calibration at the start of 
each sampling event, and to 
re-calibrate as necessary to 
ensure accurate operations. 

Reason for Change 

Allows use of combination 
meter in the SCQ 

Moved definition of pH to 
Glossary (more 
appropriate) 

Defines combination meter; 
numerical change to be 
consistent with Appendix A, 
Table 1-1 

Clarification: pH 7.0 buffer 
solution is required for 
instrument calibration, but 
the need for pH 4.0 or pH 
10.0 buffer solution 
depends on the expected 
pH range of the sample 
(consistent with Appendix 
1) 
Allows use of combination 
meter to be used in the 
SCQ 

~~~ ~ 

Clarification that buffer 
used depends on expected 
range of the sample 
(consistent with Appendix 
1) 

Clarification; exp'lains what 
to do if calibration cannot 
be verified 
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Appendix K/7 

Appendix K/8 

Appendix K/8 

Proposed Change 

K4.1.3: Moved definition of 
specific conductance to 
Glossary and inserted 
reference 

K4.13: Modified to include 
combination meter as well as 
temperature-compensating 
conductivity meter 

K4.1.3: Modified Step 3 to 
venfy specific conductance 
meter calibration prior to 
measuring the first sample of a 
sampling event per 
manufacturer's instructions. 
Re-calibrate instrument as 
necessarv. 

~ 

Appendix K/9 K4.1.4: Modified to define 
dissolved oxygen meter as 
"direct-reading, temperature- 
compensating, battery- 
operated, dissolved oxygen 
meter or combination meter 
with dissolved-oxygen probe" 

Appendix K/9 

Appendix K/10 

Added 'The use of a flow box 
is recommended for accurate 
measurements of dissolved 
oxveen in eround water." 

K4.1.5, 1st bullet: Changed pH 
meter reading requirements to 
0.10 unit unit instead of 0.05 
units 

Appendix K/l9 IC4.1.5, Step 1: Modified to 
read: "For off-site wells, notify 
the owner before arrival as 
required by the agreement 
established between the FEMP 
and the landowner." 

Reason for Change 

Definition is more 
appropriate in the Glossary 

Allows use of combination 
meter to be used in the 
SCQ 

Reflects that calibration 
should be verified prior to 
sampling and states the 
means by which to calibrate 

Clarification and permits 
use of combination meter 
in the SCQ 

The flow box is a useful 
tool in measuring ground 
water flow 

Consistent with Table 1-1, 
Appendix A 

Previously stated that 
property owner must always 
be notified; this is not 
necessarily the case as 
individual agreements may 
or may not require advance 
notification 
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Appendix K/20 

Appendix K/21 

Appendix K/21 

Appendix K/21 

 append^ K/21 

Appendix K/21 

Appendix K/21 

~ 

ProDosed Change 
~~ 

IC4.2.2, Step 3: Modified to 
require plastic sheeting on the 
ground during all sampling to 
contain water spillage and to 
protect equipment from 
contamination. 

IC4.2.2, Step 5, 1st bullet at 
top of page: Added "well 
casing diameter from well 
construction diagram" 

~~ 

IC4.2.2, Step 5, last bullet: 
Deleted "Monitored interval 
and screen length" 

IC4.2.2, Step 5: Changed 
"Estimated depth to pump 
intake at start and finish of 
pumping" to "Estimated depth 
of sample" 

IC4.2.2, Step 8, Note: Added 
definition of stable pH to be a 
change of +lo% of one pH 
unit over the removal of two 
successive well volumes 

~~ ~~ 

IC4.2.2, Step 8, Note: Deleted 
saturated filter pack 
requirement 

~ ~~ 

IC4.2.2, Step 10: Requirement 
for four sets of samples 
changed to three sets, one 
from each volume, when 
purging three well volumes 

4844 
. -  

Reason for Change 

Previously stated that 
plastic sheeting is 
recommended under when 
it is in fact required 

Included on revised ground 
water sample collection 
form 

Monitored interval and 
screen length is on the well 
installation form and need 
not be dudicated 

The pump intake position 
may change throughout the 
evacuation process; the 
sample depth is the acutal 
point of concern 

Clarification 

Consistent with change to 
Step 5 above 

~ 

One set will confirm stable 
pH, one for temperature 
and one for specific 
conductance 
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Appendix K/22 

Appendix K/22 

Appendix K/22 

Appendix K/23 

Appendix K/25 

~~ 

Appendix K/30 

Appendix K/31 

ProDosed Change 

K4.2.2, Step 10, Note: 
Modified to indicate that a 
well would be considered dry 
or bore-damaged if it does not 
recover within 24-48 hours 
after development begins or 
does not yield a complete 
sample within 24 hours after 
purging. 

Clarification of previous 
definition, which lacked 
detail 

K4.2.2, Step 15, Caution: 
Modified to not allow release 
of any evacuated water into 
the environment. 

Previously read to not allow 
unpermitted release of 
evacuated water--this 
clarifies that no release is 
permitted 

IC4.2.2, Step 18: Modified to 
read: "Retain evacuated water 
(if free of constituents 
classified 'as RCRA hazardous 
waste based on past sampling 
data) in appropriate containers 
until disposal into the FEMP 
general sumD." 

K4.2.2, Step 19: Added that 
the disposal method shall be 
per established FEMP 
Drocedures. 

K.4.23, Step 7: To "pack 
samples for shipping ..." added: 
"ensuring that all chain-of- 
custodv reauirements are met." 

K.4.2.4: Modified Step 1 to 
read "Record in the field book 
or daily log form" 

K.43.1, Step 8: Added to end 
of sentence: "or add 
preservative to the sample 
container." 

~~ ~~ 

Explains disposal procedure 
for evacuated water; Step 
19 covers potential 
hazardous waste 

Previously did not indicate 
how or where disposal 
should occur 

Reaffirms the importance 
of compliance with chain of 
custody procedures 

indicates that field book or 
daily log form may be 
utilized 

Since the grab sample 
container is certified clean, 
one can add the 
appropriate amount of 
preservative and eliminate. 
the need to carry two 
containers 
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SCQ Appendix/Page 

Appendix K/32 

Appendix K/32 

Appendix K/33 

Appendix K/34 

Appendix K/37 

Appendix K/40 

Appendix K/40 

Appendix K/41 

Proposed Change 

IC4.3.1, Step 10: Modified to 
perform field measurements 
"as specified in paragraphs 
K4.1 and IC4.2.2 

IC4.3.3, Step 1: Modified 
sample collection bottle size to 
500-ml 

K4.3.3, Step 2: Added to end 
of step: "Regardless of the 
sample collection method used, 
HCI is required as a 
Dreservative." 

Changed title of IC4.4.1 to 
read "NPDES Permit 
Sampling" 

Added K4.4.2, "Liquid Matrix 
Environmental Samples" and 
procedure for sample 
collection 

Modified K5 and IC5.1 
procedures for collecting solid 
matrix environmental samples; 
defines surface soils as found 
within the first 36" of the 
ground surface 

K5.1: Modified Step 4'to read: 
"When sampling for 
constituents deposited through 
air transport, specify the 
collection deDth in the PSP." 
IC5.2, Step 6: Inserted hammer 
head logger as sample 
collection device 

Reason for Change 

Corrects error 

Consistent with Appendix 
A, Table 6-1 

Clarification 

Title is more accurate since 
it covers the NPDES 
Promam 

~ 

Indicates that grab and 
composite samples are to 
be collected for measuring 
stability and volatility of 
listed parameters. 
Consistent with US EPA 
requirements 

Clarifies collection 
procedures and lists order 
in which stability and , 

volatility parameter testing 
is to be conducted; also 
clarifies definition of 
surface soil 

The exact sampling depth 
cannot be specified because 
it is time- and constituent- 
specific 

Allows use of this 
equipment in the SCQ 



SCQ Appendix/Page 

Appendix K/43 

Appendix K/51 

Appendix K/52 

Appendix K/56 

Appendix K/63 

.. 

Appendix K/65 

Appendix K/66 

Proposed Change 

K.53: Defined subsurface soil 
as 36" or more below the 
ground surface. 

K5.5.4: Added additional 
bullet under documenting 
sampling activities "field book 
or daily log form" 

Added Section K5.6, "Sludge 
Sampling, and K5.7, "Residue 
Sampling" 

K.6.2: Modified Step 6.e to 
read' as follows: "Record date 
and time of removal in the 
field book or daily log form 
and initial the entry" 

K.6.4: Modifies field . 
monitorixig equipment 
calibration standards to be in 
the approximate range of ' 

measured contaminants; 
batteries are recharged before 
start of work each day; 
calibrate daily when in use; 
record manufacturer, batch 
number, type and response 
range for disposable 
eauiument. 

K6.45: Modified 
documentation to read "field 
book or daily log form" 

~~ 

K.6.4.6: Included calibration 
requirements and need to 
follow operation procedure in 
K.6.4.8 

Reason for Change 

Clarifies definition of 
subsurface soil 

Indicates that field 
documentation should be 
maintained in addition to 
the chain of custody form 

Procedural change and 
clarification of sampling 
these materials 

Indicates the means by 
which documentation 
should take place and 
where information should 
be recorded 

Most monitoring equipment 
is not linear through 
operation range, so 
calibration standards cannot 
be 100% exact with respect 
to the range of measured 
contaminants; other 
requirements ensure 
standard calibration and 
operation practices are 
followed 

Allows use of either form 
of documentation in the 
SCQ 

~~ ~ 

Clarifies calibration 
requirements and also 
reaffirms need to follow 
operating procedure if 
portable gas chromatograph 
is specified in the PSP 



X Q  Appendix/Page 

4ppendix K/66 

Appendix K/69 

Appendix K/71 

Appendix K/72 

Appendix K/73 

Proposed Change 

Added subsections K.6.4.6.1, 
"Calibration with Pressurized 
Calibration Gas," K6.4.6.2, 
"Calibration with Multi- 
Component Loop Inject," 
K.6.4.7, "X-Ray Fluorescence 
Analyzer (XRF) with HgIz 
Detector-Spectrace 9OO0," 
K.6.4.7.1, "Calibration 
Verification," K.6.4.7.2, 
"Energy Calibration," and 
K.6.4.8, "Portable Gas 
Chromatograph Operating 
Procedure." 

~~ 

K7.1.1, Step 4: Modified to 
allow documentation in field 
book or daily log form 

~~ 

Modified .ICs, "Miscellaneous 
Samples," to add solid debris 
sample collection from dust, 
asphalt, masonry, shreddable 
material, sheet metal, 
structural steel and transite. 
Grab and composite sampling 
is to be used to check for 
stability and volatility of 
parameters listed. 

~~ 

Added Section K8.5, "Asphalt 
Samples," K8.6, "Masonry 
Samples," K.8.7, "Shreddable 
Samples," K.8.8, "Sheet Metal," 
K8.9, "Structural Steel," and 
K8.10, Transite" 

K.9: Deleted "Description of 
sample containers, Parameters 
to be analyzed and 
Preservation methods" from 
Sample Collection Form 
requirements 

Reason for Change 

Procedural changes; 
previously not covered in 
the SCQ 

Allows use of both forms of 
documentation in the SCQ 

Includes additional 
procedures and sampling 
requirements for solid 
debris commonly found at 
the FEMP; ensures that 
these materials are sampled 
in a consistent manner 

Includes additional 
procedures and sampling 
requirements for solid 
debris commonly found at 
the FEMP; ensures that 
these materials are sampled 
in a consistent manner 

Consistent with change to 
Section 6, Volume I, since 
this information is available 
on the Request for Analysis 
form and the sample label 



SCQ Appendix/Page 

Appendix K/74 

Appendix K/75 

~ _ _ _ _ _ _ _ _ ~ ~  

Appendix .- K/75 
.. 

Appendix K/88 

Appendix K/89 

Appendix K/89 

Appendix K/89 

Proposed Change 

K10.2: Added that sample 
containers shall be purchased 
pre-cleaned "or washed with a 
nonphosphate detergent, rinsed 
with tap water and de-ionized 
water, and then rinsed with 
dilute nitric acid. Plastic 
containers for other general 
chemistry and radiological 
procedures shall be washed 
with a nonphosphate detergent 
and rinsed with tap water and 
de-ionized water." 

K.10.3: Modified sample 
preservative concentration 
limits to 0.04 percent or less 
for HCl in water solutions and 
to 0.004 'percent by weight or 
less for HgC12 in water 
solutions 

~ 

IC10.4: Changed "FSP" to 
"PSP" 

ICl1, 1st sentence: Revised 
wording from "in order to limit 
introduction of contaminants" 
to "in order to prevent transfer 
of contaminants" 

Revised references to field log 
book to field log book or daily 
loa form 

K.11: Added statement that 
"sampling equipment to be 
dedicated shall be 
decontaminated prior to 
installation or use." 

Kll.1: Included pesticide- 
grade cleaning solvent as 
material to be used during 
decontamination activites 

Reason for Change 
- 

Maintains consistency with 
Section 6.7.2, which permits 
the use of pre-cleaned or 
washed containers 

Corrects typographical 
errors 

~ 

Corrects error 

Consistent with Section 6 

Allows use of either means 
of documentation in the 
SCQ 

This was to be included in 
the April 27, 1993 release 
but was inadvertently 
omitted 

Ensures that 
decontamination will also 
remove any pesticide 
residue from equipment 
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Appendix K/91 

4844 
Proposed Change 

~ 

K.11.2, Level I1 
Decontamination, Step 2.d: 
changed rinsing requirement to 
certified deionized organic-free 
water 

IC11.2, Level I11 
Decontamination, Step f at top 
of page: Changed "rinse with 
methanol" to "rinse with an 
approved solvent such as 
methanol" 

IC11.4, Step 2: Modified to . 
read: "For the final rinse, 
determine the amount of water 
required to fill the system and 
pump at least three times that 
amount of de-ionized water 
through the system." 

Reason for Change 

Corrects error 

Allows for solvent other 
than methanol to be used, 
possibly avoiding creating 
RCRA waste through the 
decontamination process 

Clarifies-previous wording 
generated confusion. Also 
consistent with EPA 
guidance (Region IV SOP 
and QA Manual, 1991) 
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Figure 3-1. Fernald Evironmental Management Project Organizations 
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Table 2-2 INTERNAL QUALITY CONTROL REQUIREMENTS 

ANALYTICAL supPo RT LEVELS 
B C & D  

Inomanic Analytical OC Samp la 

Laboratory control 
samples 

Method blanks 

Matrix spikes 

.- .. 

Laboratory replicate 
samples 

Interference check 

Dilution check 

Initial 
Calibratio 

1 per analytical 
batch if 
applicable 

1 per analytical 
batch of samples 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent @er 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

AIS 

AIS 

As required by 
method 

1 per analytical 
batch if 
applicable 

1 per analytical 
batch of samples 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 

. method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 

. method 

1 per analytical 
batch per matrix 

1 per analytical 
batch per matrix 

L 

AIS 

5 .  As required by AIS 1 
method 
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Table 2-2 INTERNAL QUALITY CONTROL REQ- (cont.) 

ANALYTICAL SupPo RT LEYELS 
B C & D  

Method (reagent) 1 per 20 samples 
blanks or 1 per analytical 

batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Matrix spikes 

.. 
.. 

Matrix spike 
duplicates 

Surrogates 

1 per 20 mples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Present in every 
determination 

DFTPP and BFB M Y  
perfOrIIlanU3 
results 

Internal standard AIS 
(GC/MS) 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
appliable to the 
method 

1 per 20 samples 
or 1 per analytrcal 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Present in every 
determination 

In every 
determination ' . 

Onceevery 12 
hours 
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Table 2-2 INTERNAL QUALITY CONTROL REQWREMENTS (cont.) 

ANALYTICAL SupPo RT LEVELS 
B C & D  

m i c  Andvtical OC Sa mDla - (cont.) 

Performance A / S  
evaluation 
standard 
@esticides/PCBs) 

Initial A / S  
calibration 

Continuing 
calibration 

A/S 

Second column A / S  
confirmation (GC 
analyses) 

Review of compound A / S  
identification for 
target analytes 

Review tentatively A/S 
identified compounds 

1 per 10 samples 

A/S 

A/S 

For all positive 
hits . .. . .. 

For all positive 
hits by GUMS 
methods 

For GUMS methods 



c r i ’ ’  , 4644 
APPENDIX A 

Revision 0.2 
18 October 1993 
Page 72 of 132 

- 

.. Notes 

A/s - As specified in method or project specific plan 
NIA - Not applicable 
(1) - Gross Alpha and Gross Beta are applicable to ASL B only 
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Table 2-3 SUMMARY OF DATA USES BY ASL 

ASL 
~~ 

Data Uses 

A 

B 

. .  

field screening, qualitativ 
presence or absence of 

contamination, assess areal extent of 
contamination. 

C 

D 

E 

Assess nature and extent of contamination, 
treatability, engineering studies, risk 

.. assessment, environmental monitoring for 
NPDES, CAA, RCRA or other permit 
P U P = -  

Assess nature and extent of contamination, 
treatability, engineering studies, risk 
assessment, environmental monitoring for 
NPDES, CAA, RCRA or other permit 
purposes. 

field 
screening, assess nature and extent of 
contamination, treatability, engineering studies, 
risk assessment, environmental monitoring for 
NPDES, CAA, RCRA, or other permit 
Purposes. 



APPENDIX A 
1 PROJECT 

QUALITY ASSURANCE PROJECT PLAN 22 September Revision 1992 0 
Page 76 of 132 

(intentionally left blank) 



4$44' 
APPENDIX A 

FERNALD ENVIRONMENTAL MANAGEMENT P R O J E C T _  Revision 0.2 
QUALITY ASSURANCE PROJECT PLAN 18 October 1993 

Page 77 of 132 

Table 2-4 FIELD QUALITY CONTROL SAMPLES 

ANALYTICAL SupPo RT LEVELS 
B C D 

INORGANICS, ORGANICS, and RADIONUOES 

Field OC S ~ D  1s 

Field blanks 

Equipment Msate' 
blanks 

AIS 

AIS 

Field duplicates 

Preservative 
blanks 

Container blanks 

Trip blanks 
(VOAs only) 

AIS 

AIS 

per 2o per 2o ~ 

........ ............ :.: ....... :.:... or 1 per 
::.::y&&, . ,.:;*A::% ............................ 

sampling round, 
whichever is more 
frequent more fiequent 

or 1 per sampling 
round, whichever is 

per 2o - .  or per 2o &q#& .... :.:.:+:< ,,.. ......... :.:.:.:. ..... ., ................. ....................... 
1 per sampling round, 
whichever is more 
frequent more frequent 

or 1 per sampling 
round, whichever is 

1 per 20 or 1 per 1 per 20 
sampling round, 
whichever is more 
frequent more frequent 

or 1 per sampling 
round, whichever is 

AIS  AIS 

1 per QC lot of 
containers containers 

1 per QC lot of 

1 per shipping 1 per shipping 
er er 

........... . . . . . . . . . .  
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ANALYTICAL SUPPORT LEVELS 
B C D I 

INORCANICS, ORGANICS, and RADIONUCLIDES 

Field OC Samala 

............ 
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Table 3-1 ORGANIZATIONS OPERATING AT FERNALD ENVIRONMENTAL 
MANAGEMENT PROJECT (SEPTEMBER 1993) 

b 

ENVIRONMENTAL RESTORATION MANAGEMENT CONTRACTOR (ERMC) 

REMEDIAL/REMOVAL DESIGN TECHNICAL SUPPORT 
SUBCONTRACI'OR 

Parsons International Technologies, Inc. 

REMEDIAL/REMOVAL ACTION 
SUBCONTRACTOR 

DRILLING SUPPORT 

Pennsylvania Drilling 

MISCELLANEOUS SUPPORT 
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Table 3-2 NLm*.xQnr .v*( LET OF LABORATORIES APPROVED FOR FERNALD ENVIRONMENTAL MANAGEMENT PROJECT ANALYSES 

- . . . . . . . . . . . . .. . ... . . .. .. . . . . . .. . . . . .. . . . . . . .. _. . . . . . . ... . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .. . , . . . . . _. _ _  

Laborat om Name - Complete laboratory name and affiliated organizations. Street address (no P.O. box numbers), telephone number, and name of laboratory contact shall 
be kept OD file by the M q .  K % V ,  ,, 

Analvtical S w r t  - Analytical Support Level (ASL) (A, B, C, D, or E) for which laboratory is qualified. See Section 2 for ASL definitions. 

a p  c o  ntract - Y (yes) indicates that labomtory currently performs analyses under the EPA Contract Laboratory Program (CLP). 

- Type of services laboratory is qualified to perform for FEMP (6.g.. chemical, radiochemical, pesticides) 

- Interval during which laboratory has been approved to perform type of analysis listed 

i 
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Table 3-2 -..<.,A ,* .&,&?..+A LIST OF LABORATORIES APPROVED FOR FERNALD ENVIRONMENTAL MANAGEMENT PROJECT ANALYSES (cont.) 

~ 

I 

; 

, 

Column Definitions (cont.) 

- Date (month, year) when laboratory was last audited 

rnanizatiw - Organization that performed last audit indicated in preceding column. Include a separate line for each auditing organization (e.g., EPA, DOE, or 
private Loboratory auditors) 

t F- - Frequency of audib per yeor (minimum required - once per year) 

TyBe of Anal- - Specific types of d y s e s  laboratory is qualified to perform (e+, Volatile Organic Analyses (VOA), Base Neutrals Analyses (BNA), inorganics) 

Remark - Comments relating to activities within the laboratory that may effect its ability to perform to its qualifications (e+, probation periods because of failed audits, 
current EPA investigations) 
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Table 3-3 QUALITY ASSURANCE RESPONSIBILITIES 

Quality Assurance (QA) Task Responsible Organization/Personnel 

Overall management 

Preparation of SCQ and supporting documents 

Review of SCQ and supporting documents 

Approval of SCQ and supporting documents 

Internal field surveillancedaudits 

External field surve i l lancedper fore  audits .. 

Internal laboratory audits/surveillances 

DOE Femald Office site manager 
DOE remedial project manager 
EPA Region V remedial project manager 

DOE remedial project manager 
DOE QA officer for RI/FS 
EPA Region V QA Section 
EPA Region V Central Regional Laboratory 
EPA Region V Central Distnct Office 
Ohio EPA 

DOE Remedial Project Manager 
DOE QA officer for RI/FS 
EPA Region V remedial project manager 
EPA Region V remonal QA manager 

Designated FEMP QA orgamzation 
FEMP project managers 

EPA Region V Central Regional Laboratory 
EPA Region V Central District Office 
Ohio EPA 

Laboratory managers 

EPA Region V Central Regional Laboratory 

FEMP project manager 

ger 
Contract technical monitor (where applicable) 

orgamzation 

EPA Region V remedial project manager 
Ohio EPA (Consent Decree activities) 

External laboratory audits/surveillances 

Internal approval of project-specific plans 

External approval of project-specific plans 

Document control of SCQ and supporting documents B m C  
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Analyte Container 

Permissible 
Holding Sample 

Type Preservative Time 

Radiological Samples in Water 

Total uranium 
Radium - 228 
Lead - 210 
Gross Alpha 
Gross Beta 

Isotopic uranium 
Isotopic thorium 
Radium - 226 
Gnmma scan 
Isotopic neptunium 
Isotopic plutonium 

1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 

1,OOO-mL plastic or glass 
1,ooO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1,OOO-mL plastic or glass 

HNO,, pH < 2 6 months7 
HNO,, pH < 2 6 months7 
HNO,, pH < 2 6 months7 
HNO,, pH < 2 6 months' 
HNO,, pH < 2 6 months' 

6 months7 
6 months7 
6 months7 
6 months' 
6 months7 
6 months' 

G or C 
G or C 
G or C 
G or C 
G or C 

G or C 
G or C 
G or C 
G or C 
G or C 
G or C 

Radiological Samples in SoillSediment I 

Radium - 226 8-02. widemouth glass None 
&.$ 
................ G or C ......,........ ; ................. ....... 

or sealed plastic bag 
.. 

Isotopic thorium 
peb 
.:.:.~.:.~;...:c.;.z ;.;.;.;. G or C 8-02. widemouth glass None ...... 

or sealed plastic bag 

G or C g.. 
,<%< 

Isotopic uranium 842. widemouth glass None ........................ 
or sealed plastic bag 

842. widemouth glass 
or sealed plastic bag 

Radiological Samples - other Materialp 

Radium - 228 in air 
Radium - 226 in air 
Isotopic uranium in air 

Sampling jig 
Sampling jig 
Sampling jig 

. . . . . . . . . .  
None G or C 
None G or C 
None G or C 
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Table 6 1  SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

~~ 

P m i s s i  ble 
Holding Sample 

Type Preservative Time Analyte! Container 

Radiological Samples - Other Materials (cont.) 

Uranium in air 

Gamma scan in air 

Radium - 226 in milk 

Isotopic thorium in milk 

Sampling jig 

Sampling jig 

100-mL plastic or glass 

100-mL plastic or glasi 

G or C 

G or C 

G or C 

G or C 

None 

None 

5 &/liter 3 months 
H,CCHO 
5 &/liter 3 months 
H,CCHO 

5 &/liter 3 months 
H,CCHO 

Isotopic uranium in milk 100-mL plastic or glass G or C 

1WmL plastic or glass 5 &/liter 3 months 
H,CCHO 

G or C 

Isotopic thorium in vegetation 

Isotopic uranium in tissue/ 
vegetation 

concentrated waste! samples 

organic CompoUndsA. 

Sealed plastic bag 

Sealed plastic bag 

G or C 

G or C 

Freeze (< OOC) 

Freeze(< OOC) . . . . . . . . . . . . . . . . . . 

8-02. widemouth glass 
with Teflon liner 

None 6 months G.or C 

Metals and other' 
inorganic compounds 

8-02. widemouth glass 
with Teflon liner 

None 6 months G or C 

EP toxicity' 8+2 widemouth glass 
with Teflon liner 

None 6 months G or C 

c o o l 6  organics 
14 days 
Inorganics 
28 days 

TCLP 500-mL amber glass 
with Teflon lined lid 

G or C 

Flash point and/oP 
heat content 

G 8-0~.  widemouth glass 
with Teflon liner 

None 28 days 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQ- (cont.) 

Analyte Container 

Permissible 
Holding Sample 

PreserP.ative Time Type 

Fsh Samples 

Semi volatile compounds," Wrap in aluminum foil Fmte  14/40 days' G or C 
organochlorine chlorine 
pesticides PCBs, herbicides, 
organo-phosphate pesticides 

Metals and other' Place io plastic ziplock bag Freete 
inorganic compounds except Hg 

Mercury Place in plastic ziplock bag F m t e  

Liquid - Low to Medium Concentration Samples 

6 months' G or C 

28 days G or C 

Auralinityc l-liter polyethyled COOP 14 days G o r C  
with polyethylene 
or polyethylene-lined 
closure 

AcidityC 5oO.mL or I-liter poly-* Cool6 Immediate G or C 
ethylene with polyethy- (in field) 
lene or polyethyleae- 
l i d  closure 

Ammonia 

BacteriologicalC 

1-liter polyethylea2 

1-liter polyethylen2 

or polyethylene-lined 
with polyethyleae 

closure 

COOP 14 days G or C 

Cool6 28 days G or C 
WO. to 
pH <2 

25o-mL glass with glass COOP 
cloaure or plastic capable 
of being autoclaved 

24 hours ' G 



APPENDIX A 
FERNALD E N W R O N M E N T A ~ G E M E ~ ~  Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 107 of 132 

Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUREMENTS (cont.) 

Permissible 
Holding Sample 

Analyte Container Preservative Time Type 

Liquid - Low to Medium Concentration Samples (cont.) 

Static BioassayD .l-gd. amber glass Cool6 36 hours G or C 
(not solvent rinsed) 

Biochemical oxygen' 1/2-gd. polyethylene2 Cool6 48 hours G or C 
demand (BOD) with polyethylene closure 

Chloride' 

Chlorine residual' 

Colorc 

Conductivity' 

Chromium, hexavalent' 

Cyanide' 

Dissolved oxygen' 
@robe) 

Dissolved oxygen' 
(winkler) 

. EP.toxicitys 

500-d or 1-liter None 28 days G or C 
ethylene with polyethy- 
lene or polyethylene-lined 
closure 

In-situ (beaker or bucket) 

500-d or 1-liter poly-' 
ethylene with polethy- 
lene or polyethylene- 
lined closure 

500-d or 1-liter poly-' 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

1-liter polythylene with 
polyethylene closure 

1-liter or 1/2 gallon 

ethylene or polyethylene 
lined closure 

polyethylene with poly- 

None , 24 hours 

Cool6 48 hours 

Cool6 28 days 

Cool6 24 hours 

Ascorbic 14 days 
acid3J x@N sodium 
hydroxide 
pH >12 
Cool6 

.....,>, >,,,> 

In-situ (beaker or bucket) None Imediate 
(in field) 

300.d glass (BOD bottle) Fix on site, 24 hours 
Store in dark 

1-gal. glass (amber) with Cool6 6 months 
Teflon liner 

G 

G or C 

G or C 

G 

G 

G 

G 

G or C 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte  Container 

Permissible 
Holding Sample 

Preservative Time Type 
- ~~ 

Liquid - Low to Medium Concentration Samples (cont.) 

FluorideC 500-mL or 1-liter poly-2 None 28 days G or C 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

500-mL or I-liter poly- 5096nitric' 6months G or C 
ethylene with polyethy- acid 
lene or polyethylene- pH <2 
lined closure 

MBAS' 

MetalsC except Hg 

Mercury 

Metals, dissolvedc except Hg 

Mercury 

500-mL or 1-liter polyJ 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

I-liter polyethylene 
with polyethylene-lined 
closurs 

1-titer polyethylene 

ClowuS 
with polyehtylene-lined 

1-titer polyethylene 
with polyethylene lined 
ClowuS 

I-liter polyethylene 
with polyethylene-lined 
closure 

COO16 48 hours G or C 

5O%nitric' 6mnths' G or C 
acid 
pH <2 

50% nitric' 28 days G or C 
acid 
pH<2 

Filter-on-site' 6 months' G 
50% nitric 
acid 
pH <2 

Filter-im-site' 28 days G 
50% nitric acid 
pH <2 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQ- (mnt.) 

~~ 

Analyte Container 

Permissible 
Holding Sample 

Preservative Time Type 

Liquid - Low to Medium Concentration Samples (cont.) 

Semi volatile compounds,c 
organochlorine chlorine 
pesticides PCBs, herbicides, 
organo-phosphate pesticides 
in water 

No residual chlorine' 1-gal. amber glass or COOP 7/40 days' G or C 
P-t 2 112-gal. amber glass 

with Teflon liner 

Residual chlorine' 1-gal. amber glass or Add 3 mL 10% 7/40 days' G or C 
P-t 2 1/2-gal. amber glass sodium thio- 

with Teflon liner sulfate per 
gallon 
COOP 

Volatile organic compounds 

No residual chlorine' 2 40-mL vials with 4 drops coat. 14 days G 
P-t Teflon lined septum cups hydrochloric acid G 

No residual chlorine' 2 40-mL vials with COOP 7 days G 
P-t Teflon lined septum caps 

Residual chlorine' 2 40-mL vials with *Note4 7days G 
present - drinking water Teflon lined septum caps 

organic hal0gens.E 2 40-mL vials with Cool6 14 days G 
purgeable ,(Pox) @.W% Teflon lined septum caps ....................... . .* ............... ..? 

...... ..:.: ....... '..',c 
N$&$&## 
..... ...... .. ,. 

organic hal0gens.E 25O-mL amber glass with CWI~ 28 days G 
total pox) Teflon-lined septum closure 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte COnteiwr 

Permissible 
Holding Sample 

Preservative Time Type 

Liquid - Low to Medium Concentration Samples (cont.) 

Total Organic Carbon 
floc) Teflon lined septum closure 

250 mL amber glass with 

PHC 

Total PhenolsC 

Phosphate-orthoc 

In-situ (beaker or) 
bucket (plastic or glass) 

1-liter amber glass 
with Teflon-lined 
closure 

500-mL or 1-liter poly- 
ethylene with polethy- 
lene or polyethylene- 
lined closura 

500-mL or 1-liter poly- 
ethyleae with polyethy- 
leae or polyethylene- 
lined closurs 

PhoSphOruS, tot&. 
dissolved 

Solids, settleablec 

solids (total a n 8  
suqmded, etc.) 

1/2-gal. polyethylene 
with polyethylene 
closure 

5WmL or I-liter poly-* 
ethylam with polyethylene 
or poiyethylene lined 
clowrrs 

COOP 

None 

@om%$ N & , ,  
... s.;;.: :.,,,:,.. . 4 h i 6  ” 

Filter-on-site 
COO16 

Filter-on-site 
50% sulfuric 
acid 
pH <2 
COOP 

COOP 

Cool6 

28 days G 

Immediate G 
(in field) 

48 hours G 

28 &ye 

7 days 

7 days 

G 

G or C 

G or C 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMEINTS (cont.) 

A d y t e  Container 

Permissible 
Holding Sample 

Preservative Time Type 
~~ ~ 

Liquid - Low to Medium Concentration Samples (cont.) 

Sulfatesc 

Sulfide8 

500-d or 1-liter poly-' Cool6 28 days G or C 
ethylene with polyethyl- 
ene or polyethylene- 
lined closure 

500-d or 1-liter poly-' 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

2mLzinc 7 days G 
acetate' conc. 
Sodium hydroxide 
pH > 9  
Cool6 

Temperature' In-situ (beaker or bucket) None 

Total dissolved solids 1ooO-mL polyethylene' None 
with polyethylene 
or polyethylene-lined 
closure 

Soil, Sediment, or Sludge Samples - Low to Medium Concentration 

Immediate G 
(in field) 

7 days G or C 

Cation exchange capacity 1OOo-d polyethylene' Cool6 6 months G or C 
with polyethylene 
or polyethylene-lined 
closufe 

EP toxicity' 8-02. widemouth glass Cool6 6 months G or C 
with Teflon-lined closure 

Metal$ except Hg 8-02. widemouth glass 
with Teflon-lined closure 

Cool6 6 months' G or C 

Mercury 8-02. widemouth glass Cool6 28 days G or C 
with Teflon-lined closure 

Nutrient& 500-mL polyethylene with Coop 28 days G or C 
nittogen, phosphorus, polyethylene closure or 
chemical oxygen demand 8-02. widemouth glass 

with Teflon-lined closure 

Total petroleum hydrocarbons 1ooO-d glass with Teflon- Cool6 28 days ' .  G or C 
lined closure HCl to pH < 2 
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Table 6 1  SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte Container 

Permissible 
Holding Sample 

Preservative Time T Y P ~  

Soil, Sediment, or Sludge Samples - Low to Medium Concentration (cont.) 

Semi volatile compounds.c 8-02. widemouth glass Cool6 14/40 days' G or C 

pesticides PCBs, herbicides, 
organo-phosphate pesticides 

@ $9 organochlorine chlorine with Teflon liner , , , ((... ;.:.:...:.:.;...;. 

.. 

. . .. 

Volatile organic compuads! 4-02. (120-d) widemouth Cool6 14/40 days' G or C 
glrrss with Teflon liner 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte Container 

Permissible 
Holding Sample 

Preservative Time Type 

Soil, Sediment, or Sludge Samples - Low to Medium Concentration (cont.) 

Other inorganic" 500-mL polyethylene Cool6 14/40 days' G or C 
compounds including with polyethylene 
cyanide closure or 8-02. widemouth 

glass with Teflon-lined closure 

TCLP 500-mL amber glass widemouth Cool6 organics G or C 
with Teflon lined-closure 14 days 
4-02 glass with Teflon-lined Inorganics 
closure for VOC 6 months 

Total petroleum hydrocarbons 500-mL glass with Teflon- Cool6 28 days G or C 
lined closure 

Notes 

1. For holding times listed as xx/w days, the first number is the allowed holding time for extraction or preparation 
of the sample for analysis and the second number is the allowed holding time for analysis of the extract. 

Use indicated container for single parameter requests, 112 gallon polyethylene container for multiple parameter 
requests except those including BOD, or 1-gallon polyethylene container for multiple parameter request that include 
BOD. 

2. 

3.  

4. Collect the sample in a 4+,unce soil VOA container that has been pre-preserved with four drops of 10-percent 
sodium thiosulfate solution. Gently mix the sample and transfer to a 40-mL VOA vial that has been pre-preserved 
with four drop concentrated HCl. Cool to between 2" and 6' C. 

Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium iodide-starch 
test paper. A blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of 
sample producea no color on the indicator paper, then add an additional 0.6 grams of ascorbic acid for each liter 
of sample volume. 

5. 
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Notes (cont) 

6. Cool to the range of 2' to 6" C. 

7. Radiochemical holding times are 6 months or 5 half-lives, whichever is shorter. 

8. Holding time for Mercury analyses is 28 days. 

9. Adjust to pH<2 with HISO,, HCL or solid NaHSO,. 

10. Frre chlorine must be removed prior to addition of HCl by the appropriate addition of N+S20,. 

Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

~ ~~ 

Abbreviations 

G - Grab 
C Composite 
VOA - Volatile organic analysis 
voc - Volatile organic compound 

Ref- 

A US. EPA Region IV, Environmental Services Division, Analytical Supporl Bmnch, Opemtions und Quality 
Contmf Manual, June 1, 1985, or latest version. / 

B EPA Method 1310, "Extraction Procedures", 1982, SW 846, U.S. EPA, Office of Solid Wastes, Washington, D.C. 

C 40 CFR Part 136, Federal Register, Vol, 49, No. 209, October 26, 1984. 

D U.S. EPA Region IV, Environmental Services Division, Ecohgid Supporl Bmnch, Shndanl Opemting 
Rvcedum Manual, latest version. 

E EPA Interim Method 450.1, 'Total Organic Halide" U.S. EPA, O W ,  EMSL, Physical and Chemical Method 
Branch, Cincinnati, Ohio, November, 1980. 
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Table El SUMMARY TABLE OF OPERATIONAL CALIBRATION REQUIREMENTS’ 

Equipment Cdibration F‘requeney Apptanee Ltnits 

pH meter Daily: two buffers that 
are three pH units apart 

Specific conductance meter Daily 

Dissolved oxygen meter Daily or before each use 

Redox potential meter Daily 

Water level indicator Annually 

Thermometer Annually 

Photo-ionization detector Routine calibration: daily 
Factory calibration: annually 

Flame-ionization detector Routine calibration: daily 
Factory calibration: annually 

Explosimeter Daily 

Pressure transducers AMually: return to 
manufacturer for calibration 

Radiological Survey Instrumeats Annually 

- + 0.1 pH units 

$% of full scale over temperature range of -2” C to 40” C with instrument 
response time no greater than 2.0 minutes 

0.2 mg/L over water temperature range of -2” C to +W C with response time 
no greater lhan 2.0 minutes 

200 to 300 rnVolk in ZoBell A solution 

+ 0.001 f t / lO  ft - 
- + 1°C 

See paragraph 1.4.8 

See paragraph 1.4.9 

Instrument has a tolerance of 40% (e.g., a reading of 20% lower explosive limit 
could be as high as 28% or as low as 12%) 

- + 0.5% at full scale 

Instrument specific requirements based on intended use. 
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APPENDIX B 

FORMS - 

This appendix contains the forms referenced in the SCQ. The following forms may be found 
herein. 

Form 4-1. 

Form 5-1. 

Form 5-2. 

Form 7-1. 

I Form 7-2. I 

Form 12-1. 

Form 12-2. 

Form 12-3. 

Form 12-4. 

.. 

Form 12-5. 

'Form 12-6. 

Form 12-7. 

Form 12-8. 

Form 12-9. 

Document Change Request 

Example Field Activity Form 

Analysis RequestKustody Record Form 

Example Sample Label 

Example Surveillance Plan and Checklist for Field Performance Audit 

Example Surveillance Plan and Checklist for Sample Shipment 

Example Surveillance Plan and Checklist for Ground Water Sampling 

Example Surveillance Plan and Checklist for Sample Shipment (Receipt 
by Laboratory) 

Example Surveillance Plan and Checklist for Monitoring Well 
Installation 

Example Surveillance Plan and Checklist for Surface Water Sampling 

Example Surveillance Plan and Checklist for Subsurface Drilling and 
Soil Sampling 

Example Surveillance Plan and Checklist for Field Screening of 
Samples to be Shipped (Smear Counter) 

Example Surveillance Plan and Checklist for Field Screening of 
Samples to be Shipped [NaI (Tl) Detector] 
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Form 12-10. 

Form 12-11. 

Form 15-1. 

Form 15-2. 

:::::j:&:>< * 

Form C-1. 

Form ;ppJ 

Form D-1 . 
Form D-2. 

Form D-3. 

FormD-4. . 

Form D-5. 

Form D-6. 

Form D-7. 

Form D-8. 

Form D-9. 

Form D-10. 

Page 2 of 147 

Example Analytical Services for Characterization of Samples for R C M  
HazardoudMixed Waste Constituents Pre-Award Survey and/or Audit 
Checklist 

Example Surveillance Plan and Checklist for Laboratory Audit for CLP 
items 

Example Deviation Report 

Example Corrective Action Report for Field Activities 

DQO Summary Form 
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Form D-12. - 

Form J- 1. 

Form J-2. 

Example Lithologic Log 

Example Well Completion Log 

Form K-1. 

Form K-2. 

Form K-3. 

Form K-4. 

Example Stack Sampler Inspection Report Form 

Example Radiation Stack Monitor Inspection Report Form 

Example Final Stack Sampler Results Form 

Example Dust Collector Stack Sampling Log Form 
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* FEMP SCQ 
BOCUMENT CHANGE REQUEST 

EQUESTOR: PHONE #: REOUESTED DATE: 

SECTION/PAGE #: R N .  DATE: )CR TITLE: 

;HANGE JUSTIFICATION: 

=OMEN OF CHANGE: 

MPLEMENTATION DATE 
.. 

0 OTHER: 
~ 

REQUIRED APPROVALS: 

FEMP pRooRMA/PRoJECT MOR - PARSONS DATE OTHERSASRMULREO MTE 

Form 4-1. Document Change Request 
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WEATHER CONDCI?ONS 

TeAM LEADER SIONATURE: DATE: ALPHA METER S.N. 

APPENDIX B 

-TED REU) F O U  C O m O L  
NUMBERS: 

B€TA/OAMMA MmER S.N. 

FERNALD ENVIRONMENTAL MANACEMEVNT Revision 0.2 
QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 

VISIIy)RS 

- 
Page 7 of 147 

TIME 

FEMP FIELD ACTIVITY LOG 

SHEET -OF 

PROJECT NAME: PROlECf NUMBER: 

TIME 

I I 

DESCRIPTION OF ACTIVITY 

METER CALIBRATION 

(RkV 9110l93) 
Form 5-1. Example Field Activity Log Form Page 1 of 2 
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FIELD ACTIVITY LOG 
INSTRUCTIONS 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

- 
The Control Number will be preprinted. Enter the following information on the top 
portion of the log sheet: 

0 Date 
0 Sheet Number of total sheets 

Record the following information before beginning any activities: 

0 .Project.Name 
0 Project Number 
0 Field Team Leader 
0 Field Teani Members 

Record all activities with the following information: 

0 Field Activity Subject 
0 Weather Conditions 
0 ._ Related Field Form Control Number@) 

Record the following readings: 

0 Alpha Meter S.N. 
0 Beta/Gamma Meter S.N. 

Record other activity information such as: 

0 Time 
0 Description of Activity 

Record other information such as: 

0 Calibration information 
0 Visitor Information (as applicable) . 

Have the Team Leader or designee sign and date the Field Activity Log when all 
information for the log is completed. 

Form 5-1. Example Field Activity Log Form Page 2 of 2 '. 
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I 
~~ 

I 
-uu 1- Form 15-2. Exuplo $amp10 Colloctlon Log Fom (sheet 1 of 2) 
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SA! 

F o ~  5-2 

FEMP 
PLE COLLECTION LOG - SAMPL 

.- 
-7 I a r r w c w  

Pugc 9.1 of 147 

CODES 

Example Sample Collection l o g  Fora (sheet 2 o f  2 )  

6 
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Revision 0.2 
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FERNALD ENVIRONMENTAL MANAGEMENT PRO= 
-ITY ASSURANCE PROJECT PLAN 

SAMPLE COLLECTION LOG 
INSTRUCTIONS - 

. . . . . . . . 

Form 5-2. Example Sample Collection Log Form Instructions Page 1 of 2 
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.. 

Form 5-2. Example Sample Collection Log Form Instructions Page 2 of 2 
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~ 

Form 7-1. Analysis RequedCustody Record Form (Sheet 1 of 8) 
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SURVEILLANCE PLAN AND CHECKLIST FOR GROUNDWATER SAMPLING 
Page 3 of 6 

. .  
. Surveillance No. 

I DATE 

SURVEILLANCE REQUIREMENT I YES I NO I NA I COMMENTS 

Upon completion of well evacuation, did the sampler Pieesure 
geiaerpl water quality parameters and record the readings? 

Did the sampler document the time the well was evacuated? 

Section I11 Comments 

document the time the sample was collected on 

utions to ensure that ~~lltaminatPA 
contact with equipment that was 

Form 12-3. Example Surveillance Plan and Checklist for Groundwater Sampling 
(Page 3 of 6) 
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Revision 0.2 
18 October 1993 

SURVEILLANCE PLAN AND CHECKLIST FOR GROUNDWATER SAMPLING 
Page 4 of 6 

Surveillance No. 
I DATE 

r sampling, did the sampler lower it 

. _  
Page 32 of 147 

?: 

a * .  
& .:. 

1 

Form 12-3. Example Surveillance Plan and Checklist for Groundwater Sampling 
(Page 4 of 6) 
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Page 73 of 147 

~~ ~ ~ 

Initial/cont;nuing calibration I 
- Inorganic - every IO samples 

Blank evaluation 

ICP interference check samples (min. 8 hrs.) 

Matrix spikelmatrix spike duplicates 
I 

SURVEILLANCE PLAN AND CHECKLIST FOR LABORATORY AUDIT - CLP 

I 

Page 9 of 10 

Surveillance No. 
I 

ORGANIZATION 
PROJECT DATE 
LOCATION 

SURVEILLANCE REQUIREMENT YES SOP COMMENTS 

CLP SPECIFIC OC PARA- 
I I I I I 

Instrument detectioa limits 

- Organics 

- Inorganic 

- Other parameten 

Leboratory control samples (metals) 

Std. addition for AA 

CLP. SDeCific OC ~ a r a n ~ & ~  

Serial dilutions for ICP I I 

bornanic 

- .  . , -  . 
Form 12-11. Example’Surveillance Plan and Checklist for Laboratory Audit for CLP Items 

(Page 9 of 10) 

. _  

.i@ 
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SURVEILLANCE REQUIREMENT NO CHECK SOP 

-LD ENVIRONMENT& M A N A G E W W  Revision 0.2 I QUALITY ASSURANCE PROJECT PLAN 

COMMENTS 

SURVEILLANCE PLAN AND CHECKLIST FOR LABORATORY AUDIT - CLP 
Page 10 of 10 

DFTPPBFB calibratioo (An. 12 hrs.) Organics 

Surrogate spike recoveries I 
Matrix spikelmatrix spike duplicate analyses 

Blank evaluation 

Initial and continuing calibration (RF, $$RSD, %D) I I 
Internal Std evaluation ! I 

- Pesticide/PCB analysis 

- DDT RT > 12 in. and within RT windows 

- DDT/Endrin TIZ breakdown < 20% 

- RT Shift for DBC < 2% 

ADDlI-1 ONAL COMMENT S; 

Evaluator Signahire: Date: 

Form 12-11. Example Surveillance Plan and Checklist for Laboratory Audit for CLP Items 
(Page 10 of 10) 

Page 14 of 147 
: I 
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on YWR ILH.Q): 

SECTION 1 

OAT1 D I 8 C O m  ncuomut OIIOyImnw 

n c u p ~ 0 . u  O(l0unuIIIm U~UMIAIM: 

Ac7mw: L o u n w  
~ 

SECTION 2 
ncouIILyoIII: 

APPENDIX B 

QUALITYASSURAN 18 Octoba 1993 

7 .. 
SECTION 3 - Response to the Rwucst for Dirposition 

OcollOI I I *Coapt-A#-h I I Rtwotk 1 I R-&r ! ! Robot ! ! 0 t h ~  

Page 75 of 147 

I .- 
L 

SECTION 4 - Evaluation of Dmposition Response 
~ 

t v M u A T 0 I  OAT& 

SECTION 5 - Completion of Dm~ositbn Action 
n u c 0 I m u  ocLoynt*nm ~ A T W  OAm 

SECTION 6 - Verification of Diroositii Action 
NMUATO(L' DATE 

I 

wncinou m o w  

- .  IRn C i l l S l l  

Form 15-1. Example Deviation Report (sheet 1 o f  2 )  
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ITEM 

DATE DISCOVERED 
RESPONSIBLE ORGANIZ4'TION 

R E B P O N S I U  ORQANIZC\TION'O 
REPFIESENTATWE 

ACTIVITY 

LOCATION 

REammmTs 

Dolll\TION 

VERBALLY NOTIFIED 
MANAGEMENT 

PREPARED BY 

Z M A N A G E M E N ' J P P R P  Revision 0.2 
QUALITY ASSURQNCE PROJECT PLAN 18 October 1993 

INSTRUCTIONS 
€mar dna lhm dowa(lOn wma d i a w m d .  

Emr t h  orOananmn rosoonrtbla for tha a m  a W M v  n r ) rh  a davuuom m d88eovar.d. 

Emr 

Emu wuw p.dormad. 1Ermoba A& UIOll 

Locoton of bw m M t v  (Examoh Run a 
Idan*th poudun. MVUNOII. mudud.  acop. *mckoaubkahrbw r ~ ~ t a n a c n m d a  for th  wudtv a 
kmn avabatd. 

FJIv d a h  (h. d a w n m  n n mlmn IO tha nommmnto. 

Ltn bw d n a  thm Uta naDonuM. olganuatmn'r mnq.mm w u  &.a* mtKrd of th d a m n .  

Th p m a m  SIQW ad 6.1.1 for 

of lh mprmumatiw mapond* fa d m o o u t m ~ ~ ~ w u ~ w  aewn. 

2. 

Page 76 of 147 

I Ev.lruu d a w n  fw m r u  of a bmnm ' A c h n  R.ooh 'Yor' if np*nd. a 'No' n not n4ui.d. 

DR NO. I- 

1 Sign and dma 5.ccbn 2 of t h  DA f a m  I 
I RESPONSIBLE ORGANIZATION REPRESENTATIVE - COMPLETION OF DISPOSITION ACTION SECTION 3 I 

Orcr tha aoomonma b k 4  for Ac-u.~.. A . 4 .  R.p.i. I*m or 0 t h  and MLm (k aowpnm 
disoowuon n (h. apaea omwdd. H d*oana m Accapc.rr6 or b a & .  pro- a UCknrJ jumliimtion. E m  tha 

DISPOSKION 
d m  (M dwoanm mctM d b. saprud. 

EVALUATOR - COMPLETION OF THE RECEIPT AND EVALUATION OF PROPOSED DISPOSITIONS SECTION 4 
R.um and ovabat@ t h  pmooed dnoornmn to dm- Rr d o W v  for .dwng U, Smak ombhm d m W d  h bw dovulon DDorr 

Doeumnt aecaotom of (h. p m w u d  dnwmm n Bbdr 4 bv and d m .  

RESPONSIBLE ORGANIZATION REPRESENTATIVE - COMPLETION OF DISPOSITION ACTION SECTlON 5 
bmol.u Dirwricmn Action ugn Bbdr 5 and for*rud to anbator. 

I EVALUATOR - COMPLETION OF THE VERIFICATION AND CLOSURE OF DISPOSITION ACTION SECTION 6 

FSMWOI ~nma 

Form 15-1. Example Deviation Report (sheet 2 of 2) 
3 6  
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DATE 

Mlk 

Page 77 of 147 

- 
SECTION 5 - Completion of Corrective Action 

ILPOYOU~ onawuinoy ~ U ~ C U I I T A ~ ~ ~ :  MTE 

SECTION 6 - Verification of Corrective Action Completion 

NUWTOM! DATE 

VtlPncAnw mol: 

fgFaw,i aw. 117ml 

Fernald Site 
CORRECTIVE ACTION REPORT 

- 
CAR M W D f R  newam: 

SECTION 1 

- 

SECTION 3 - Response to the Resuest for Corrective Action 
A. UUO, 101 W I B l W A M *  lllooI CIUIQ. 

Y 

Form 15-1. Example Corrective Action Report f o r  Field Activities (sheet 1 o f  2)  
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- 
ITEM 

DATE DISCOVERED 
RESPONSIBLE ORGANIZATION 

RESPONSIBLE ORGANIZATION'S 
REPRESENTATIVE 

ACTIVITY 

LOCATlON 

REQUIREMENTS 

DEVIATION 

VERBALLY NOTIFIED 
MANAGEMENT 

CAR NO. 

REVISION 
PROVIDE DlSpOSmON BY D A E  

EVALUATOR 

EVALUATING MANAGER 

APPENDIX B 

INSTRUCTIONS 
EMOr date that corrective action was discovered to  be required. 

€Mer the organization reaponsible lor the item 0; activity in which a corrective Ktion i s  reauimd. 

Entar name of t h  representative reaponaibh for conectiw action. 

Enter activity performed. (Example Audit 189-1) 

Location 01 the wt iv i ty  (Eramob Rant 61 

Identily t h  procedure. instruction. atandard. or code which astabtishs the acceptance criteria for the activity or 
item being evaluated. 

Fullv deacribe the deviation aa it relatea t o  the reguimmsMs. 

List the data that the responaibb organization's managamam waa ve#baUy notified of tha potantid doviation. 

Obtain and enter on the CAR Form a CAR Number lrom QA. 

Enter the current rewaion number 0. 1. ate. 

R e o w n  the organization deemed rasponsiblo to pmvida diaposilionhg action by a cartam data oucing mapa takan or 
planned t o  correct immadiata probbm. 

Sign and date Section 2 of the CAR lorn.  

Obtain the concurrence 01 the OA Manwar. 

- ~ 

FERNALD ENVIRONMENT&-!,! PRO= 18 Revision 1993 0.2 
ASSURANCE PROJECT PLAN 

Page 78 of 147 

A. REASON FOR THE DNUTlON 
(ROOT CAUSE) 

B. A M O N  TAKENPROPOSED TO 
INVESTIGATE AND CORRECT 
SIMILAR WORK 

C. A M O N  TAKEN TO 
PREVENT RECURRENCE 

D. DATEIS) A C f l O N W  WILL 
BE COMPLETE 

Dete rm in the  underlying (root) causa of tha pmbbm and documam it in s.ction 3A of tha CAR form. 

If necasaaly, podom, an investigation t o  d e t e m i n  if any a imi lu  won h affectad by tha pmblom and. if #e. 
idantify the action takanlpmpooad and t h  rchoddm to cormct it in Sactiion 38 of tha CAR form. 

Detcfiba action takenlpmposed t o  comet tha root causa and t o  pnwM mcwenca of tha pmblam h Sadon 
3C 01 tha CAR form. 

EMW tha acheduled completion date for c o m c t i w  action in Saction 30. 

FS-F-2909-1 (REV. 5/7/92) 

Form 15-1. Example Corrective Act ion Report for F i e l d  A c t i v i t i e s  (sheet 2 o f  2) 
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(intentionally left blank - deleted Form 15-3, Nonconformance Memo) .. 
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.(intentionally left blank - deleted Form 15-3, Nonconformance Memo) 
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. Page 80.1 of 147 

VR N a  

VARIANCE REQUEST 
Date 

.. 
.. 

EQUESTED B Y  

,PPROVED BY: Date: 

,PPL,ICABLE DOCUMENUS) AND SECIlON k(S) , 

Form 15-3. . .v Example Variance Request Form 
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- 
(Place an "x" in the appropriate selection.) 

RIO F S O  RDn RAO & A 0  OTHER[7Specify: 
l.C. DQO No.: DQO Reference No. : 

2. Media Characterization: (Place an "x" in the appropriate selection.) 

Air Biological 0 Groundwater Sediment 0 Soil 0 

(Check the appropriate Analytical Support Level 
selection(s) beside each applicable Data Use.) 

Site Characterization Risk Assessment 
A D  B n C n D O E O  A n  B O C n D n E n  

Evaluation of Alternatives Engineering Design 
A C ]  B O C O D U E n  A n  B n C n D n E n  

Monitoring during remediation activities 
A C ]  B n C n D n E O  

Other (Explain) 
A n  B O  CC] D m  E O  

..... 

Form C-1. DQO Summary Form Page 1 of 8 
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Page 82 of 147 

DQO Number: 

(Place an "X" to the right of the appropriate box or boxes selecting the type of analysis or analyses 
required. Then select the type of equipment to perform the analysis if appropriate. Please include a 
reference to the SCQ Section.) 

1. pH 0 2. Uranium 3.BTX 0 
Temperature 0. Full Radiologic 0 TPH 0. 

Dissolved Oxygen Cyanide 0 
Silica a 

Specific Conductance 0 Metals 0 OiYGrease 0 

4. Cations 5.VOA 6. Other (specify) 
Anions 0 ABN 0 
TOC Pesticides 0 
TCLP PCB 0 
CEC 0 
COD a 

Equipment Selection 

ASL A SCQ Section: 

ASL B SCQ Section: 

ASL C SCQ Section: 

ASL D SCQ Section: 

ASL E SCQ Section: 

Refer to SCQ Section 

............................................................................................................. 
(Place an "x" in the appropriate selection box.) 

Biased 0 Composite 0 Environmental 0 Grab c) Grid 0 
Intrusive Non-Intrusive 0 Phased 0 source I7 
Other (specify): 

Form C-1. DQO Summary Form Page 2 of 8 34r 
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Page 83 of 147 
- 

DQO Number: 

(List the samples required. Reference the work plan or sampling plan 
guiding the sampling activity, as appropriate.) 

Background samples: 

(Please provide a specific reference to the SCQ Section and subsection 
guiding sampling collection procedures.) 

(Place an "X" in the appropriate selection box.) 

Trip Blanks 0 Container Blanks 
Field Blanks 0 Duplicate Samples 
Equipment Rinsate Samples 0 
Preservative Blanks 0 Performance Evaluation Samples 

Other (specify) 

Split Samples 

.- 

Method Blank 0 Matrix DuplicaWReplicate 

Matrix Spike 0 Surrogate Spikes 

0 
0 
0 
0 

0 
0 

Other (specify) 

y -  ... . ....... ........ :::.:::.> 
::I-:.:.:::: .~;Q&txi ..... , . . . . . . . . . . . Please provide any other germane information that may impact the data quality or gathering of 
this particular objective, task or data use. 

Form C-1. DQO Summary Form Page 3 of 8 349 
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N O  SUMMARY FORM 

INSTRUCTIONS FOR COMPLETING THE DATA QUALITY OBJECTIVE SUMMARY FORM 

These instructions are provided to assist in completing the DQO summary form. Each section and section 
element is explained as it appears on the form. The DQO summary form shall be completed using the 
information and logic flow statements explained in Appendix C. 

SECTION 1 

Section 1A 

TaskDeschption - Provide concise description of the task (e.g., RCRA ground water sampling). 

OU# (Operable Unit Number) - Identify the operable unit where the sampling will occur. (See SCQ Section 
2 for a description of OUs.) 

Section 1B 

Project phase - Identify the work phase for which the data will be used. More than one phase may be circled 
because data generated by a sampling and analysis activity may support more than one phase of the project. 
If OTHER is used, provide an explanation (e.g., RCRA detection monitoring). 

Explanations of acronyms 

RI - Remedial Investigation 

FS - Feasibility Study 

RD - Remedial Design 

RA - Remedial Action 

Qi - Removal Action 

Form C-1. DQO Summary Form (Page 4 of 8) 
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DATA VALIDATION CHECKLIST FOR ASL A AND B ANALYSES 

Release Number - 
Project 

Sample Numbers 

Analytical Support Level 
Type of Analysis 

1.1 General Packaee Review 

NOTES 1-1l is the desired response for the following checklist. 
2-Attach any comment8 to this checklist. 

1.1.1 

1.1.2 

1.1.3 

1.1.4 

1.1.5 

1.1.6 

1.1.7 

Were the analyses required by PSP s p t c i k d  in RFA? 

Were the analyses requested on RFA analyzed by the laboratory? 

ACTION: If inappropriate testing was done on not done M required by 
PSP/RFA, then indicate in comments scction of thin checklist. 

Have data been supplied that WM required by RFA? 

A C n O N :  Initiate RIR for any data which appears to be missing. 

By reviewing the COC and PSP, were the samples submitted taken from the 
approprktdspccikd location(s)? 

ACTION If sampling was inappropriate or not done M required by PSP, 
then indicate in comments scction of this checklist. 

WM the muhod of analysis speciGed in narrative? 

ACTION: Initiate RIR rcqucsting this information be submittrd. 

Did the laboratmy utilize the specified muhod? 

ACTION If an incorrect mcthod was used, notify the contract officer 
for the labomtoy. 

Wan there MY other QC or pertinent dara/information (Le. calibration, 
certification, ctc.) submitted in data package? 

Ll,, 

ACTION: If there is additional information on which the quality of the 
data generated can be examined, note in comment section of this checklist. 
If the QC or other data indicate problems which could affect the reliability 
of the mults, note in comment section. 

I 1  Reviewer: - 
Signature Date 

Concurrence: I 1  
Signature Date 

FORM D-1. Data Validation Checklist for ASL A and B Analyses 
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REOMST FDR ADDITIONAL INFORI(ATION/RESUBI(ITTM FORM 

.- R I R  #: DVS- 

The items listed below were either incomplete, not provided, illegible, or in error. 
asking for the information listed below to be provided. 

This is a formal request 

Laboratory: Control/Release No, : 

Specific Analysis: 

Sample ID No(s).: 

_ _ _ ~ ~  

Requestor’s Signature: Date: f I 

RESPONSE TO R I R :  

Responder’s Signature: Date: I I 

Form 0-2. Request for Additional Information/Resubmi t t a l  Form 
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DATA VMIDATIOW COVER LETTER FROn DVS TO DRM 

F r a :  FEMP Data Validation Group 

Date: 

Subject: corrPLETED/VALIDATED DATA PACKA6E. 

To: Data Review and Assembly Group 

cc: Completed Validation Files 

The attached data package sent to Data Validation on 
has been validated and contains the following information: 

(Check those items present in this specific package.) 

1.- Original package sent to Data Validation including: 
a) Screening and Verification Report, 
b) Laboratory narrative and results, 
c) Field reports, and 
d) QC information. 

2.- QC Review Checklist 

3.- field Va.1idation Checklist 

Inorganic Data Validation Checklist 
4.- .. 

5.- Inorganic Data Validation Sumnary 

6.- Organic Data Validation Checklist 

7.- Organic Data Validation Sumnary 

8.- Conventional Data Validation Check1 ist 

9.- Conventional Data Val idation S m r y  

10.- Radiological Data Validation Checklist 

11.- Radiological Data Validation Sumnary 

12.- Copies of Requests for Additional Infomation/Resubmittal Requests 

.13.- (Other: specify) 

Form 0-3. Data V a l i d a t i o n  Cover L e t t e r  From DVS t o  D R U  
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M REVIEW OF OC WCUaNTS I N  DATA PACIWES CHECKLIST 

Pro ject  T i t l e :  - ADV/Case #: 

PRELIMINMY 1NFOR)IATIM 

1. Check which analyses are included i n  the data package and what ASL i s  speci f ied:  

Anal vsi s Cateaory . ASL e C O E  

- Volat i l es  (VOA) - - - -  
- Pesti c i  des/PCBS - - - -  - Inorganics - - - -  - Dioxin/furan . - - - -  - Radi onucl ides - - - -  - Conventional parameters - - - -  

- - - -  Semivolat i les (SVOA) - 

VOUTILE O R M I C  AllALYTE (VOA) CHECKLIST 

General : 

Present 

1- - 
2 .  - 

3 .  - 

A. Check the fo l lowing items i f  they are 
present, and i f  the prescribed actions 
were taken i n  the event o f  OC f a i l u r e .  

Complete "L i s t  o f  k i ss ing  Documents". 
i f  there i s  any missing documentation. 

8 .  

. Cover Page 

Water VOA System Monitoring Compound ( S K )  
Recoveries 

- Were one o r  more SK recoveries outside 
o f  QC l i m i t s  f o r  any aqueous sample? y e s  - no 

I f  any SnC(s) f a i l e d  QC l i m i t s ,  were the 
a f fec ted  sample(s) re-analyzed? y e s  -no 

- I f  no, l i s t  a f fec ted  sample(s) 

Present 

So1 1 VOA Sllc Recoveries 

- Were one o r  more SnC recoveries outside 
o f  QC L im i t s  f o r  any s o l i d  sample? Y e 9  - no 

If  any SMC(s) f a i l e d  OC l i m i t s ,  were the 
a f fec ted  sample(s1 re-analyzed?. Y e s  - no 

- 

- I f  no, l i s t  a f fected sample(s) 
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Medi um 1 eve1 analyses 4 .  - 
- - If so, were all SMCs within QC limits? y e s  - no 

If any SMCs failed QC limits, was the 
sample re-analyzed and/or re-extracted? y e s  - no 
If no, list affected sample(s) 

Water matrix spike/matrix spike duplicate 
(MS/MSD) recoveries 

Solid MS/MSD recoveries 

VOA Method Blank sumnary 

Are all samples associated with at least 
one method blank? Y e s  - no 

- If no, list affected sample(s) 

8.  - Preparation Log 

9. - .. BFB Instrument Perfonnance check (Tuning and 
Run log) 

Are all samples, blanks, and standards 
included on these tuning and run logs 
(including re-analyses)? Y e s  - no 
If no, list affected sample(s) 

10. - Internal Standard (IS) recoveries-only ASL C and 
0 unless otherwise specified 

- Were any IS area counts outside of the 
associated calibration standard by a 
factor of two (-50% to +loo% of the 
daily standard)? 

- If any IS failed area count limits, was 
the sample re-analyzed? 

Form 0-4. The Review o f  QC Documents i n  Data Packages Checklist 
(sheet 2 o f  10) 
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Present 
- 

If no, l i s t  a f fec ted  sample(s) 

Were any o f  the IS re ten t i on  times 
outside o f  the QC l i m i t s  (+/- 0.06 RAT 

no u n i t s  o f  standard RRT)? Y e s  - 
SEMIVOLATILE Wm (SVM)  CHECKLIST 

General : A.  Check the fo l l ow ing  items i f  they are 
present, and i f  the prescribed actions 
were taken i n  the event o f  QC f a i l u r e .  

Complete "L i s t  o f  Hfssing Documents" i f  
there are any missing documents. 

8 .  

Cover Page 

Water SVOA Surrogate Recoveries 

- Were two o r  more surrogate recoveries 
outside o f  QC l i m i t s  f o r  any f r a c t i o n  
(base-neutral o r  ac id)  f o r  any aqueous 
sample? Y e s  - no 
If any surrogates f a i l e d  QC l i m i t s ,  was 
the af fected sample re-analyzed? Y e s  - no 
I f  no, l i s t  affected sample(s1 

.. 

Present 

Soi l  SVOA Surrogate Recoveries 

- Were two o r  more surrogate recoveries 
outside o f  QC L i m i t s  f o r  any f r a c t i o n  o f  
any sol I d  sample? Y e s  - no 
I f  any surrogates f a i l e d  QC l i m i t s ,  was 
the af fected sample re-analyzed? y e s  -no 

- 

- If no, l i s t  a f fec ted  sample(s1 



APPENDIX B - 
ERNALD EI'6TRONMENTAL MANAGEMENT PROJECT - 

QUALITY ASSURANCE PROJECT PLAN 
Revision 0.2 

18 October 1993 
Page 95 of 147 

Medium level analyses 4 .  - 
- - If so. were all surrogates within QC 

1 imi ts? Y e s  - no 

If any surrogates failed QC limits (as in 
low level samples), was the sample re- 
analyzed and/or re-extracted? Y e s  - no 

- If no, list affected sample(s) 

Water matrix spike/matrix spike duplicate 
(MS/MSD) recoveries 

Sol id MS/MSD recoveries 

SVOA Method Blank s u m r y  

Are all samples associated with at least 
one method blank? Y e 9  - no 
If no, list affected sample(s) 

8 -  - .. DFTPP Instrument Performance check (Tuning and 
. Run log) 

Are all samples, blanks, and standards 
included on these tuning and run logs? 
( i ncl udi ng re-anal yses) v e s  - no 
If no, list affected sample(s) 

9.  - Preparation/extraction Log 

- Present 

Form 0-4. The Review o f  QC Documents i n  Data Packages Check1 1st 

9 9 '  
(sheet 4 o f  10) 
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10. - Internal Standard (IS) recoveries - 
only ASL C and 0 unless otherwise specified 

- 

PESTICIM/PCB CHECKLIST 

General : A .  

B .  

Were any is area counts outside of the 
associated calibration standard by a 
factor of two(-SO% to +loo% of the daily 
standard)? v e s  - no 

If any is failed these limits, was the 
sample re-analyzed? Y e s  - no 
If no, list affected sample(s) 

Were any of the IS retention times outside 
of the QC limits (+/- 0.06 RRT units of 
standard RRT. )?  y e =  - no 

Check the following items if they are 
present, and if the prescribed actions 
were taken in the.event of QC failure. 

Complete "List of kissing Documents". 
if there are any missing documents. 

Cover Page 

. Calibration and resolution data 

. .  
Water PEST/PCB Surrogate Recoveries 

- Were any Surrogate recoveries outside of 
QC limits? 

Soi 1 PEST/PCB Surrogate Recovery 

- 

nedi um 

m: 

Were any Surrogate recoveries outside of 
QC Limits? 

1 eve1 analyses 

If so. were all Surrogates within QC 
1 tmi ts? 

Re-analysis is not required at this ti? 
for out-of-control PEST/PCB surrogates 
because the QC limits are only advisory. 

Water matrix spike/matrix spike duplicate 
(MS/MSD) recoveries 

Solid MS/MSD recoveries 

Form 0-4. The Review o f  QC Documents in Data Packages Checklist 
(sheet 5 o f  10) 
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8.  - SVOA Hethod Blank s u m r y  

- - Are all samples associated with at least 
one method blank? Y e s  - no 

I N o R 6 A N I C  C H E W I S T  

General : A. Check the following items if they are 
present, and if the prescribed actions 
were taken in the event o f  QC failure. 

Complete "List of Missing Documents", 
if there are any missing documents. 

8. 

Present 

Cover Page - 1. 

2. - Initial and Continuing calibration Verification 
Are all X Recoveries within control 

no limits? Y e =  - 
Were the affected samples re-analyzed f o r  

that were out of control? Y e s  - 
- 

the affected anatytes for those analytes 
no 

If no, list affected sample(s) 

.. 
3 .  - CRDL Standards-only for ASL C and 0. 

unless otherwise specified 

5 .  - ICP Interference check sample-only for ASL C and 
D ICP analyses, unless otherwi se specified 

6 .  - Matrix Spike Sample Recovery 

7 -  - Post Digest Spike Sample Recovery, if applicable 

8. - Duplicates (laboratory)-Only for ASL C and D,  
unless otherwise specified 

- Present 

Form 0-4. The Review o f  QC Documents i n  Data Packages Checklist 
(sheet 6 o f  10) 

3 0  



APPENDIX B 

18 October 1993 
Page 98 of 147 

9. - Laboratory Control Sample 
- - Are all recoveries per method acceptance 

criteria? Y e s  - no 

- If not, was this check sample re-analyzed 
successfully, and were affected samples 
re-anal yzed? Y e s  - no 

- If no, list affected sample(s) 

10. - Method of Standard Addition Results,if appllcable 

- Were the values for "r" (correlation for 
HSA) all equal to or greater than 0.995? y e s  - no 
If not, was the sample re-analyzed? Y e s  - - no 

- If no, list affected sample(s) 

11. - 
12. - 

ICP serial dilutions, if applicable 

.- Instrument Detection Limits 

13. - ICP interelement Correction Factors. if 
applicable 

14. - 
15. - 

ICP Linear ranges, if applicable 

Preparation/Digestion Log (one each for ICP, 
GFAAS. Hg. and CN) 

- Is every sample that is listed on the 
cover page a1 so 1 i sted on these 
preparation/digestion logs? 

- If not, contact the Data Validation Team 
Manager. 

16. - Analysis Run Log 

Form 0-4. The Review o f  QC Documents i n  Data Packages Check1 i s t  
(sheet 7 o f  10) 3b4 
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COHVEHTIOUM PARAWETERS CHECKLIST 

General : A. Check the following items if they are present. - 
Present 

Cover letter 1. - 
2 .  - Method/l ab blank surmnari es 

3 .  - Control (known) standard results 

4 .  - Matrix spike recoveries 

Laboratory duplicates 5. - 
6. - Surrogate recoveries (for organic analyses) 

w I o c t m I w  CHECKLIST 

General : A. Check the following items if they are 
present, and if the prescribed actions 
were taken in the event of OC failure. 

8. Complete "List of Missing Documents", 
if there is any missing documentation. 

Present 

Cover page 1. - 
2 .  - .. Initial and Continuing Calibration 

.. - Self absorption curves submitted for gas 
proportional counti ng analyses , i f 
applicable? y e s  .-no 

- Detector efficiency detennination 
submitted for alpha spectrometry 
detenninations. if applicable? Y e s  - no 

- Detector eff 1 ci ency detenni nat ion 
submitted for g a m a  spectrometry 
detenninations, if applicable? 

3 -  - Background check(s) 

4 -  - 81 anks 

- Are all samples associated with at least 

- If no, list affected sample(s) 

one method blank? Y e s  - no 

5 .  - Dupl icates, i f appl i cab1 e 

6. - Laboratory Control Samples 

7 .  - Instrument performance 

Form D-4. The Review o f  QC Documents i n  Data Packages Checklist 
(sheet 8 o f  10) 
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0 .  - Tracers/spi ke/carrier, if appl icable 
- 

X Yield or recoveries calculated? 

If any tracer/spi ke/carrier recovery was 
outside of acceptance criteria, were the 
affected sample(s) re-analyzed? 

Page 100 of 147 

I f  no, list'affected sample(s) 

Form 0-4. The Review of  QC Documents i n  Data Packages Checklist 
(sheet 9 o f  10) 

3bb 
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- 
Fraction/Analvsis 
Identi f ication 

LIST OF MISSINB DOCUMENTS 

Document Number Document 

OTHER COMMENTS : 

Signature o f  QC Reviewer/date Signature of Coordinator/date 

Form 0-4. The Review of QC Documents i n  Data Packages Checklist 
(sheet 10 of- 10) 
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FIELD DATA VALIDATIW CHEUClIST 

- 
Project  T i t l e :  Sampling Date: 
Sampling Organization: Requestor: 
Pro ject  No. (VBSU): Location/Area: 
Well or Boring No.: Matri ces : 
Ambient Temperature: Wind Condition: 

PURPOSE : This check l i s t  w i l l  ass i s t  the data va l i da t i on  team t o  incorporate information from f i e l d  
events i n  the va l i da t i on  process. 

SCOPE: The check l i s t  w i l l  sumnarire f i e l d  condit ions and h igh l i gh t  unusual protocols  o r  f i e l d  condit ions that  
may impact data q u a l i t y .  
information fran f i e l d  records such as the F i e l d  Work Plan (FUP) Chain-of-Custody (COC) and F i e l d  
Sampling Logbook (FSL). Copies o f  the COC, a sample l oca t i on  map, any variances f r a  the Project 
Speci f ic  Plan (PSP), o r  Sampling Plan and any QA f ind ings shal l  be included as attachnents t o  t h i s  
check l i s t .  
The check l i s t  i s  t o  be completed wi th a frequency o f  one per monitoring we l l .  one per boring. one per 
day, o r  per sample batch (whichever. i s  most frequent). 

This check l i s t  i s  t o  be canpleted d a i l y  by the  F i e l d  Sampling team Lead using 

This check l i s t  i s  t o  be del ivered t o  the FEMP Laboratory a t  the time samples are submitted. 

LIST OF SAMPLING PROCEDURES: 

VARIANCES TO PROCEDURES ( I f  any, l i s t  them hnd at tach variance copies): 

1. 

2 .  

3 .  

4 .  

5 .  

6. 

7 .  

8. 

9 .  

10. 

- MOTE: [ ] i s  desired response i n  fo l lowing check l i s t .  
.. 
.. 

RFA/COC attached and complete? ( i f  not, add) 
(RFA/COC must contain sample team members, 
sample fam i l y  Y.  sample ID ,  analy te requested, 
date and t ime co l lected,  container type, and 
preservat i ve used) 

Personnel t ra ined  i n  procedures/techniques? 

A1 1 procedures approved before sampl i ng? 

3.1 FERN0 approval? 

3.2 OOE-FN approval? 

3.3 US EPA, Ohio €PA approval? 

F i e l d  aud i t  f i nd ings  ( i f  so. a t tach)? 

F i e l d  Da i l y  l o g  completed? 

Sample l oca t i on  map o r  l oca t i on  i d e n t i f i e r  
attached? ( i f  not, add), 

Correct Sample Sequence followed? ( i f  not, 
exp la in  below 

Sample depths l i s t e d  on RFA/COC? ( i f  not. add) 

Are required QA/QC samples present? 

Instruments ca l i b ra ted  before sampl ing? 

- YES - NO NA 

Form D-5. F ield Data Validation Checklist (sheet 1 o f  2) 
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11. Field measurements above background? (if so, 
1 i st belowr 

12. Special instructions? [if so, list below) 

MA - - YES 

Comnents : 

Additional Comnents: 

FYm Canpleter Badge No. Phone 
- 
Time 

- 
Date 

Form D-5. Field Data Validation Checklist (sheet 2 o f  2) 

3b9 
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ORGAWIC DATA VALADATION CHECKlIST 

- 
Release Number 
Pro ject  
Sample Numbers: 

Analy t ica l  Support Level 

P A C U E  CWLETEMESS AND DELIVERABLES 

- MOTE: i s  the desired response ( requ i r i ng  no act ion)  i n  the fo l l ow ing  check l i s t .  Form references are for 
CLP-like data only. For ASL 8,  check "NA" f o r  c r i t e r i a  tha t  are not appl icable. 

NA - - YES 

1.1 General Package Review 

1.1.1 Has a QC Review Checkl ist and a F i e l d  Data Val idat ion Sumnary Report 
been canpleted f o r  every sample? u -  - 
ACTION: If no, note on Request f o r  Addi t ional  Information/Resubmittal 

( R I R )  form. 

ACTION: Review the f i e l d  documents and use professional judgement i n  
qua l i f y i ng  any data. 
i den t i f i ed .  
q u a l i f i c a t i o n  o f  data must be addressed and j u s t i f i e d  i n  
the Cannents sect ion o f  the Organic Data Val idat ion Checkl ist 
and Data Val idat ion Report (OVR). 

Refer t o  the SCO i f  problems are 
A l l  f i e l d  data problems and r e s u l t i n g  .. 

.. 

1.1.2 Have any t ransc r ip t i on  e r ro rs  been discovered? - L l -  
- L l -  
L L -  

1.1.3 Were any samples d i l u t e d  beyond requirements o f  the contract? 

1.1.3.1 I f  yes. were they noted on Form Is and i n  the raw data? 

ACTION: I f  there i s  a problem with any o f  the items l i s t e d  
above, note on the RIR. n o t i f y  t he  DV Manager/Designee 
and mention i n  the Cements Section. 

2 . 1  Data Val idat ion Checkl ist 

m: Tho fo l lowing check l i s t  i s  d iv ided i n t o  three par ts .  
Par t  A w i l l  be f i l l e d  out  i f  the data package 
contains any v o l a t i l e s  (VOA) analyses. Par t  B i s  f o r  
Base-Neutral Acid (BNA) analyses and Par t  C f o r  . 
Pesticide/PCBs. 

2.1.1 

2.1.2 

2.1.3 

Does t h i s  package contain VOA Data? 

Does t h i s  package contain BNA Data? 

Does t h i s  package contain PeSticide/PCB data? 

ACTION: Complete corresponding pa r t s  o f  check l i s t .  

LL 

u 

Form 0-6. Organic Data V a l  idation Check1 ist 
(Sheet 1 o f  46) 
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Ibldinq Tiam 

7 days 

14 days 

14 days 
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2.1 Data Validation Checklist (continued) 
- 

2.1.4 Was a Hetho'd Reference listed for each analysis? 

ACTION: If no, note on the R I R ,  notify the 
OV Hanager/Oesignee and mention in the 
Comnents Section. 

PART A: VOA ANALYSES 

3.1 Offsite COC Transfer Records and Laboratory Narrative 

3 .1 .1  Are the Request for Analysi s/Chai n-of-Custody (RFA/COC) Record 
and the offsite COC Transfer Records (OCTR) (when shipped offsite) 
present for all samples? 1l - '  - 
ACTION: If no, note on the R I R  f o n ,  notify the OV Hanager/Oesignee 

and mention in the Carments Section. 

3.1.2 Do the (OCTR) or Lab Narrative indicate any problems with sample 
receipt, condition of samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If yes, use professional judgement to evaluate the effect 
on the quality of the data. 

ACTION: If any sample analyzed as a solid, other than TCLP, 
contains more than 50% water, all data should be qualified 
as estimated (J). 

. ACTION: If samples were not received at 4 degrees C (+/-2 degrees) 
at the laboratory, the reviewer should use professional 
judgement .in qualifying the data. 

ACTION: If both VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, qualify all positive 
results estimated (J) and all non-detects unusable ( R ) .  

.. 

4.1 Holdina Times 

4.1.1 Were all VOA analyses perfonned within the technical holding times 
as listed below? 

m: Technical holding time is measured from date of collection 
to date of analysis. 

Form 0-6. Organic Data Val idation Check1 i s t  
(Sheet 2 o f  46) 
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4 . 1  Holdina Times (continued) 

Table o f  Holding T i l a  Vio lat ions 

Sample I D  Sample Matr ix  Preserved? Date Sampled Date Lab Received Date Analyzed 

- 

(See COC/DCTR) 

. \  

ACTION: I f  technical holding times are exceeded, a t  a minimum q u a l i f y  a l l  pos i t i ve  resu l t s  
as estimated (J/UJ). 
exceeded and therefore data may be biased lo*. 

Document i n  the Comnents Section and DVR tha t  holding times were 

NA YES fi - 
5 . 1  Svstem Monitorins Compound (SMC) Analvsis 

m: 
5.1.1 

This sect ion i s  used t o  evaluate surrogate recoveries. 

Are the VOA SMCs Sumnary Fonns present f o r  each o f  the fo l l ow ing  matrices: 

5.1.1.1 Low Uater? 
5.1.1.2 Low Solid? 
5.1.1.3 Med Solid? 

5.1.2 Are a l l  the VOA samples l i s t e d  on the appropriate SMC Recovery S m r y  
f o r  each o f  the fo l lowing matrices: 

.. 
. 5.1.2.1 Low Uater? u -  - 

5.1.2.2 Low Solid? L l -  - 
5.1.2.3 Med Solid? L l -  - 
ACTION: Note on R I R  and n o t i f y  DV Manager/Designee. I f  missing 

del iverables are unavailable use professional judgement 
t o  decide whether data are ef fected.  
any q u a l i f i c a t i o n  o f  data i n  the Comnents Section. 

L i s t  and j u s t i f y  

5.1.3 Was one-or-more VOA SMC recoveries outside o f  the speci f icat ions 
' f o r  any sample o r  method blank? 

5.1.3.1 Uere o u t l i e r s  marked co r rec t l y  w i t h  an as te r i sk  (*) 
on Forms 1 and 2A? 

ACTION: If no, manually correct, note on R I R .  
and n o t i f y  the DV Manager/Designee. 

ACTIN: C i r c l e  a l l  o u t l i e r s .  

'5.1.3.2 If yes, were samples re-analyzed? 

Form D-6. Organic Data Val idat ion Check1 i s t  
(Sheet 3 o f  46) 
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5.1 System Monitoring Comoound (SMC) Analysis (continued) 
- 

5.1.3.3 If yes were method blanks re-analyzed? 

ACTIN: If SMC recovery(ies1 were outside control limits 
but the samples were not reanalysed notify the 
DV Manager/Designee and note in the Carments Section 
and Data Validation Report (DVR). 

ACTION: If SMC recoveries were outside' control limits qualify 
data according to the following SMC Action Table. Note 
the direction o f  potential bias in the Comnents Section 
and DVR. 

SMC Action Table 
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NA - YES - 
u ,  - 

.- 
.. 

5.1.4 

ACTION: If method blank SMC recoveries were outside of 
criteria in both original and reanalyses, 
compare with the SMC and internal standard 
recoveries in samples and use professional 
judgement to determine impact on data. 

Are there any transcription/calculation errors between 
raw data and the SMC F o m ?  

ACTION: If errors exist > 10%. note on RIR. notify the 
DV Hanager/Designee. make any necessary corrections 
and list errors under the Cannents Section of the 
Organic Data Validation Checklist. 

6.1 Matrix Sotkes 

6.1.1 Is the Matrix Spike/btrix Spike Duplicate Recovery Fonn present? L L -  - 
6.1.2 Were matrix spikes analyzed at the required frequency (1 per 20 samples 

or 1 per analytical batch, whichever is more frequent) or the following 
matrices: 

6.1.2.1 Low Water? u ,  - 
6.1.2.2 Lou Solid? 1 l -  - 
6.1.2.3 Ued Solid? L L -  - 
ACIXMI: If any matrix spike data are missing, note on RIR and notify the 

DV Manager/ Designee. 
docunent effect on data under Comnents Section and in DVR. 

If missing deliverables are unavailable, 

Form 0-6. Organic Data Val idation Check1 i s t  
(Sheet 4 o f  46) 
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6.1 Matrix Soikes (continued) 
- 

6.1.3 How many VOA spike recoveries are outside QC limits? 

Sol ids Vatet - 
out of 10 - out of 10 

6 . 1 . 4  How many RPDs for matrix spike and matrix spike duplicate 
recoveries are outside QC limits? 

Sol ids - Water - 
- out of 5 - out of 5 

ACTION: No action is taken based on HS/HSO data alone. However, 
using informed professional judgement. the HS/MSO 
results may be used in conjunction with other 
QC criteria (e.9.. SHC data) to determine the need 
for qualification of the data. 

7.1 Blanks 

7.1.1 

7.1.2 

Is the Method Blank Sumnary present? 

For the analysis of VOA compounds, has a reagent/wmthod blank 
been analyzed for each Release Number or every 10 samples of 
similar matrix (low water. low solid, medium solid),, whichever 
is more frequent? 

7.1.3 . Was a VOA method/instrument blank analyzed at least once every 
.- 

twelve hours for each concentration level and M / M S  system used? 

ACTIW: If no, note on RIR the missing method blank data and notify 
the OV Hanager/Designee. 
unavailable use professional judgement to determine if the 
associated data should be qualified. List in the Cannents 
Section and justify any actions taken. 

If missing del iverables are 

ACTIW: Review the blank raw data, including; chranatograms (RICs). 
quant reports or data system printouts and spectra. 

7.1.4 Is the chromatographic performance (baseline stability) for each 
instrument acceptable? 

ACTIW: If no, use professional judgement to determine the effect 
on the data. 

L L ,  

L L ,  

8.1 Contaminatlon 

8.1.1 Are there positive results in any method/instrmntlreagent blanks 
for either target canpounds or T I C S ?  i- u _. 

Form 0-6. Organic Data Validation Checklist. 
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8.1 Contamination (continued) 

- 
8 . 1 . 2  00 any field/trip/rinse blanks have positive VOA results for 

either target compounds or TICS? 

ACTIN: If yes, prepare a list of the samples associated with 
each of the contaminated blanks (attach a separate sheet). 
Examine each of these samples and qualify compounds 
detected in the associated blanks where appropriate 
using the following VOA Blank Action Table. 

Blank results can be obtained from the raw data. 
sample dilutions, however. must be taken into consideration. 

m: Any 

wO_rr: When applied as described below, the contaminant concentrations 
in these blanks are multiplied by the sample dilution factors, 
and corrected for X moisture when necessary. 

Trip blanks are used to qualify only those samples with which 
they were shipped and are only required for VOA analyses. 

Blanks may not be qualified by contamination in another blank. 

Field Blanks & Trip Blanks must be qualified for SMCs, 
instrument perfodnce criteria, spectral or calibration 
QC problems. 

m: 

m: 
wO_rr: 

ACTION: Follow the directions in the table below to qualify TCL results 
due to contamination. Use the largest value from all the 
associated blanks. If any blanks have saturated peaks, all 
associated detected data should be qualified as unusable (R) 
due to interference. 

.. 

- Won: Sample Ouantitation Limit (SOL) 4s the sanple-specific detection 
limit for an analyte which is calculated as follows: 

SQL - method detection limit x 100% x final v o l w  
X solids initial v o l w  

VOA Blanlr Action Table 

I Sample conc > SOL 
but < lox blank & < lox blank value & > lox blank 
value value 

Sample conc < SOL Sample conc > SOL 

I I 

I Methylene 
chloride Quallfy sample Report SOL & No qualification 
Acetone result with a "U" qual i fy "U" is needed 
2-Butanone 

Sample conc > SOL Sample conc < SOL & 
but < Sx blank i s  < 5x blank value value & > Sx blank 
value 

Sample conc > SOL 

Other Qualify sample Report SOL & No qualification 
Contam- result with a "U" qual 1 fy "U" is needed 
i nants 

YES NA - - 

Form 0-6. Organic Data Validation Checklist 
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8.1 Contamination (continued) 
- 
- NOTE: Analytes qualified "U" for blank contamination are still 

considered as "hits" when qualifying for initial 
cal i brat i on criteria. 

YES - 

ACTION: f o r  TIC compounds. if the concentration in the sample i s  
less than 5 times the concentration in the most contaminated 
associated blank, qualify the sample data ( R ) .  

Example: Samole Name Analvte Concentration Oualifier 

Blank Sample Methylene Chloride 12 ug/l None 
1st Sample Methylene Chloride 4 u9/l 5 u  
2nd Sample Methylene Chloride 8 ug/l 8 U  
3rd Sample Methylene Chloride 200 ug/l None 

Methylene Chloride CRDL = 5 ug/l 

8.1.3 Are there field/rinsate/equipnent blanks associated with every sample? J-J - - 
ACTION: If no, for low level samples, note in Comnents Section that 

there is no associated field/rinse/equipnent blank. 

9.1 GC/MS Instrument Performance Check 

9.1.1 Are the GC/MS Instrument Performance Check Fonns present for 
Branrf luorobentene (BFB)? 

9.1.2 ,.Has an instrument performance canpound been analyzed for every 
twelve hours of sample analysis per instrument? 

Are the enhanced bar graph spectrum and mass/charge (m/z) listing 
for the BFB provided for each twelve hour shift? 

ACTION: If no, list date, time. instrument ID. and sample analyses 

9.1.3 

for which no associated GC/MS tuning data are available. 

ACTIOII: If no, list any missing tuning data on the R I R  and notify 
the OV Manager/DesIgnee. 
unavailable examine the frequency and quality of the 
existing BFB data and use professional judgement to 
determine if the associated data should be qualified 
unusable ( R ) .  
any actions taken. 

If missing dellverables are 

In the Comnents Section list and justify 

DATE TIME INSTRUMENT SAMPLE NUMBERS 

9.1.4 Have the ion abundances been normalized to m / t  95? 

ACTIOI: If mass assignment is in error, qualify all associated data 
as unusable ( R ) .  

Form 0-6. Organic Data Validation Checklist 
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9.1 GC/HS Instrument Performance Check 

- 
9.1.5 Have the i o n  abundance c r i t e r i a  been met f o r  each instrument used? 

ACTION: L i s t  a l l  data,which do not meet ion abundance c r i t e r i a .  
Attach a separate sheet. 

ACTION: I f  ion  abundance c r i t e r i a  are not met. use professional 
judgement t o  determine what act ion, i f  any, i s  required. 
The reviewer may choose t o  use the extended c r i t e r i a  
l i s t e d  i n  the Data Val idat ion Plan o f  the SCQ. I f  on ly  
one i o n  did not  meet the extended c r i t e r i a  the reviewer 
may choose t o  only estimate the data. 
outside expanded c r i t e r i a  the reviewer may choose t o  
qual i f y  associated data unusable ( R ) .  

Have the appropriate number o f  s ign i f i can t  f igures (two) been 
reported on a l l  ana ly t i ca l  resul ts? 

ACTION: I f  no, manually correct ,  and n o t i f y  the DV Manager/Designee. 

Are there any transcription/calculation errors  between the mass l i s t s  
and the GC/MS Tuning and Mass Cal ibrat ion Forms? (check a t  l e a s t  two 
values but  i f  e r ro rs  are found, check more.) 

I f  several are ' 

9.1.6 

9.1.7 

ACTION: I f  yes, manually correct, If errors  > 10% ex is t ,  note on the 
R I R  and n o t i f y  the DV Manager/Designee. 
made i n  the Comnents Section and the OVR. 

L i s t  any changes 

9.1.8. Are the  spectra o f  the mass c a l i b r a t i o n  compound acceptable? 

. ACTIo(I: Compare with reference spectra and use professional 
judgement t o  determine whether associated data should 
be accepted. qua l i f i ed ,  o r  rejected. 

10.1 Taraet Comoound L i s t  ITCL) Analvtes 

10.1.1 Are the VOA Organic Analysis Data Sheets (Form 1A) present with 
required header information on each page, f o r  each o f  the fo l lowing:  

10.1.1.1 Samples and/or f rac t i ons  as appropriate? 

10.1.1.2 Matr ix  spikes and matr ix  spike duplicates? 

10.1.1.3 Blanks? 

A r e  t he  VOA Reconstructed Ion Chrmtograms ( R I C ) ,  t he  mass 
spectra f o r  the i d e n t i f i e d  compounds, and the data system 
p r i n t o u t s  (Quant Reports) included i n  the sample package 
f o r  each o f  t he  fo l lowing? 

a: 

10.1.2 

Required f o r  ASL 0 only. 

10.1.2.1 Samples and/or f rac t i ons  as appropriate? L l ,  - 
not required)? u ,  - 10.1.2.2 Matr ix  spikes and matrix spike duplicates (mass spectra 

Form 0-6. Organic Data Validation Checklist 
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10.1 Tarqet Canuound L i s t  ( T C L )  Analvtes 

10.1.2.3 Blanks? 

ACTION: I f  any data are missing, note on the R I R  and n o t i f y  the 
DV Hanager/Designee. If missing del iverables are 
unavailable. use professional judgement t o  determine 
whether data should be q u a l i f i e d  estimated (J/UJ). 
L i s t  and j u s t i f y  any q u a l i f i c a t i o n  i n  the C m n t s  
section and OVR. 

10.1.3 

10.1.4 

Are the response factors  shown i n  the Quant Report? 

I s  chromatographic performance acceptable with respect t o  
the fo l lowing:  

10.1.4.1 

10.1.4.2 Resolution/peak separation? 

10.1.4.3 Peak shape? 

Base1 ine  stabi 1 i t y ?  

10.1.4.4 F u l l  -scale graph. (a t tenuat ion)? 

ACTION: Use professional judgement t o  detennine the 

I f  requi red (ASL D) are the lab-generated sample and standard 
mass spectra o f  the i d e n t i f i e d  VOA compounds present f o r  each 

acceptabi 1 i t y  o f  the data. 

10.1.5 .- 
. sample? 

ACTION: I f  any data are missing, note on the RIR and n o t i f y  the 
DV Manager/Designee. I f  missing del iverables are 
unavailable, use professional judgement t o  detennine 
whether data should be q u a l i f i e d  estimated (J/UJ). 
L i s t  and j u s t i f y  any q u a l i f i c a t i o n  i n  the C m n t s  
section and DVR. 

10.1.6 I s  the RRT o f  each reported compound w i t h i n  0.06 RRT u n i t s  o f  the 
standard RRT i n  the continuing ca l i b ra t i on?  

Are a l l  ions present i n  the standard mass spectrum a t  a r e l a t i v e  
i n t e n s i t y  greater than 10% a lso  present i n  the background- 
corrected sample mass spectrum? 

Do sample and standard r e l a t i v e  i on  i n t e n s i t i e s  agree w i t h i n  20x1 

ACTIoI(: Use professional judgement t o  detenni ne acceptabi 1 i t y  
of data. I f  i t  i s  determined t h a t  incorrect  
i d e n t i f i c a t i o n s  were made. a l l  such data should be 
qual i f  i ed e i t h e r  unusable ( R )  , preslmrpti vel y present 
(N) o r  not detected a t  the ca lcu lated detection l i m i t  
(U). 
the data must canply w i t h  the c r i t e r i a  l i s t e d  i n  
sections 9.1.6. 9.1.7, and 9.1.8. 

10.1.7 

10.1.8 

I n  order f o r  a compound t o  be p o s i t i v e l y  i d e n t i f i e d ,  

Form 0-6. Organic Data Validation Check1 1st 
(Sheet 9 of 46) 
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10.1 Taraet C m o u n d  List (TCLI -Analvtes (continued) 

- NA - - YES 

10.1.9 Were high ( >  100 pg/L instrument level) analyte concentrations 
detected in a preceding sample? - u -  
ACTION: If yes, high analyte concentrations in the preceding 

analysis may have resulted in a "sample carry-over'' 
effect. Professional judgement should be used to 
determine if instrument cross contamination has 
created any false positives. 

11.1 Tentatively Identified Compounds (TIC1 

11.1.1 Are all TIC Forms present? 

11.1.2 Do listed TICs include scan number/retention time, estimated 
concentration, and "JN" qualifier? 

ACTION: 

Are the mass spectra for the TICs and associated "best match" 
spectra included in the sample package for each o f  the 

Add "JN" qualifier if missing. 

11.1.3 

~ following (ASL D only): 

11.1.3.1 

11.1.3.2 Blanks? 

Samples and/or fractions as appropriate? 

ACTION: If any data are missing, note on the R I R  'and notify 

are unavailable, use professional judgement to determine 
whether data should be qualified unusable ( R ) .  List and 
justify any qualification in the Cannents section and DVR. 

.. the DV Manager/Designec. If missing dcliverables 

.. 

11.1.4 Are any target compounds (from any fraction) listed as TIC 
compounds (example: 1.2-dimethylbenzene is xylene - a VOA TCL 
analyte - and should not be reported as a TIC)? 
ACTION: If yes, insure that the TIC was correctly identified as a 

target compound in the analysis of the applicable fraction. 
If analyte i s  not listed on the appropriate Form 1. add it. 
Qualify the quantitation estimated ( J ) ,  and use professional 
judgement to determine whether it should also be qualified 
tentatively identified (JN). 

If yes. qualify "R" any TIC that is also a target compound. ACTIOII: 

11.1.5 Are all ions which are present in the reference mass spectrum with 
a relative intensity > 10% also present in the sample mass spectrum? u - 
Do TIC and "best match" standard relative ion intensities agree 
within 20x1 u -  11.1.6 

ACTION: If no, use professional judgement to determine acceptability 
of TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to "unknown" 
or to some less specific identification (example: IT3 
substituted benzene") as appropriate. 

Form 0-6. Organic Data Val i d a t i  on Check1 i s t  
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11.1 lentativelv Identified Compounds (TIC1 (continued) 

1 1 . 1 . 7  Is the compound a suspected artifact? 

ACTION: When a canpound is not found in any blank, but is detected 
in a sample and I s  a suspected artifact or a c m n  
laboratory contaminant, the result should be qualified 
as unusable ( R ) ,  (e.g., c m n  lab contaminants: 
CO, (M/E 4 4 ) ,  Siloxanes ( W E  73) Hexane, Aldol Condensation 
Products, Solvent Preservatives, and related byproducts - 
see Functional Guidelines for more information). 

12.1 Compound Ouantitation and Reported Detection Limits 

ACTION : 

12.1.1 

12.1.2 

.. 

.. 

12.1.3 

Check the two highest non-contaminant analyte values for each 
sample. Verify that the correct internal standard. quantitation 
ion, and RRF were used to calculate VOA Analysis Data Fonn results. 

Are there any transcription/calculation errors? 

ACTIOW: If yes. manually correct, notify the DV Manager/Designee 
and verify/recalculate all other detected analyte values 
for that sample.. Mention and justify in the Carments 
Section any changes made. 

Are the CRDLs adjusted to reflect sample dilutions and. for solids, 
sample moisture? 

If no, and errors are > 10% note on the'RIR. notify the 
DV Manager/Designee. make any necessary corrections and 
note errors in the Comments Section and OVR. 

ACTION: 

Were reanalyses/reinjections or diluted analyses performed? 
performed? 

- MOTE: When a sample is analyzed at more than one dilution, the 
lowest SOLS are reported (unless a QC exceedance dictates 
the use of the data from the diluted sample analysis). 

If yes, tabulate a list of the analytes detected in any 
of the analyses, with the analysis on the X axis and 
compound namr on the Y axis. (Attach a separate sheet.) 
Include the detection limits in analyses *here the analyte 
was not detected. 

ACTION: 

MA - - YES 

- L l -  

ACTION: If y e s ,  use professional judgement, based upon the following 
criteria. to detennine which analysis to report for each 
detected compound. 
next to every result which is not reported frun that analysis. 

On each analysis sheet, place a "2" qualifier 

m: This means that each analyte will have the "2" qualifier on every 
data sheet except one. 

Form 0-6. Organic Data Val i dat i on Check1 1 s t  
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12.1 Cornoound Quantitation and Reoorted Detection Limits (continued) 
- 
Criteria Hierarchy For Selectina Which Analvsis TO Report From 

Report the result outside the range attributable to blank 
contamination. If all results are within the blank range, 
report the lowest value/lowest SQL, and qualify undetected ( U ) .  

Report the result quantitated using the IS within criteria. 
If the IS is outside criteria in all analyses report the result 
with the IS closer to criteria and qualify estimated (J). 

If one or all results are abave the calibrated range report the 
higher result. Qualify estimated (J) if the reported result is 
outside the calibrated range. 

Report. the result with the SMCs within control criteria. 
SMC(s) are outside criteria for all results. qualify estimated 
(J). 

Report, the result within the calibrated range or closer to the 
calibrated range. 

For results outside the range of blank contamination report the 
higher value. 

A) 

6)  

C) If 

D) 

E )  

13.1 Standards Data (GC/MSL 

13.1.1 If required (ASL D ) .  are the RICs and data system printouts 
.- (Quant. Reports) present for initial and continuing calibration? L L -  - 

ACTION: If no, list any missing calibration standard data on 
R I R  and notify the DV Manager/Designee. 
deliverables are unavailable, document effect on data 
under Camnents Section and DVR. 

If missing 

14.1 GC/MS Initial Calibration 

14.1.1 Are the Initial Calibration Forms present and complete for the 
VOA fraction? 

14.1.1.1 Are there separate calibrations for low water/low solids 
and med sol id samples? 

ACTION: If no, list any missing calibration standard forms 
on R I R  and notify the OV knager/Designee. If 
missing del i verabl es are unavai 1 ab1 e, document 
effect on data under Camnents section and in DVR. 

Ll 

14.1.2 Were all low level solid standards, blanks and samples analyzed by 
heated purge? u -  - 
ACTION: If no, qualify detected results for samples that were not 

heated during purge estimated (J) and detection limits 
unusable (UR) . 

Form 0-6. Organic Data Validation Checklist 
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14.1 GC/HS Initial Calibration (continued) 

14.1.3 

14.1.4 

14.1.5 

- 
Did the calibration exhibit stability over the concentration range 
of the calibration ( X  Relative Standard Deviation ( X  RSD) < 30.0%)? 

ACTION: Circle all outliers. 

ACTION: If X RSD 2 30.0%, qualify associated data for that analyte 
as estimated (J/UJ). 

If % RSO is greater than 50%. qualify all associated 
non-detects as unusable ( R ) .  

ACTION: 

m: Analytes previously qual ified "U" for blank contamination 
are still considered as "hits" when qualifying for initial 
calibration criteria. 

Are the RRFs above 0.05 for TCL/HSL compounds, 0.01 for all other 
compounds? 

ACTION: Circle all outliers. 

ACTION: If any RRF is < 0.05 TCL/HSL, 0.01 all other compounds, 
qualify all non-detects up to the next IC as unusable ( R ) .  
Qualify detected results as estimated (3). 

Are there any transcription/calculation' errors in the reporting of 
average response factors (RRF) or X RSD? (Check at least 2 values, 
but if errors are found, check more.) 

ACTION: If yes, make necessary correction and note in the 
Carments Section. 

15.1 GC/US Continuinq Cal.ibration 

15.1.1 Are the Continuing Calibration Forms present and canplete for 
the VDA fraction? 

. ACTION: If no, note any missing Forms on R I R  and notify the 
DV Uanager/Designee. If Forms are unavailable note 
effect on the data in the Carments Section and DVR. 

15.1.2 Has a continuing calibration standard been analyzed for every 
twelve hours of sample analysis per instrument? 

ACTION: If no, list below all sample analyses that were not 
within twelve hours of the previous continuing 
calibration analysis. Notify the DV Hanager/Designee, 
qualify all data outside of the required.time unusable 
( R )  and note in the Ccinnents.Section. 

If the 12-hour calibration frequency was only slightly 
exceeded ( 1  or 2 samples run after the 12-hour limit), 
and a successful calibration was subsequently performed. 
professional judgement can be used to qualify the data 
estimated (J/UJ) instead of unusable. 

Form 0-6. Organic Data Val idation Check1 i s t  
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15.1 G U M S  Continuina Calibration (continued) 

15.1.3 

15.1.4 

15.1.5 

15.1.6 

- 
Do any VOA compounds have a X Difference ( X  0) between 
the initial and continuing RRF which exceeds the 25% criteria? 

ACTION: Circle all outliers. 

ACTIOII: 

Do any VOA compounds have a X Difference ( X  D )  between the initial 
and continuing RRF which exceeds SOX? 

ACTIMI: If yes. qualify associated data as unusable ( R ) .  

Do any VOA compounds have a RRF < 0.05 TCL/HSL compounds. 
0.01 for all other compounds? 

ACTION: Circle all outliers. 

ACTION: If the RRF < 0.05 TCL/HSL, 0.01 for all other 

If yes, qualify associated data as estimated (J/UJ). 

compounds, qualify associated detection limits 
‘as unusable ( R )  and associated positive results 
as estimated ( J ) .  

Are there any transcription/calculation errors in the 
reporting of average response factors (RRF) or X difference 
( X  D) between initial and continuing RRFs? (Check at least 
two values but if errors are found, check more.) 

ACTION: Ci rcl e errors. 

ACTION: 
.. 

If errors are > 10%. note on R I R ,  manual-ly correct, 
notify the OV Manager/Oesignee and list in both the 
Comnents section and DVR. 

16.1 Internal Standards 

16.1.1 Are the internal standard area and retention time Forms 
(Form V I 1 1  VOA) present and complete for all samples and blanks? 

.ACTION: If no, note any missing Forms or data on RIR and notify 
the DV Manager/Designee. If Forms or data are unavailable 
qualify the data unusable ( R ) ,  and note in the Comnents 
Section and DVR. 

Form D-6. Organic Data Val idation Check1 i s t  
(Sheet 14 of 46) 



APPENDIX B _ -  - 
FERNALD ENVIRONMENTAL MANAGEMENT P R O J E C T _ _ _ _ _  
+ QUALITY AS!SUR@CE PROJECT PLAN + 

Revision 0.2~ 
18 October 1993 .. I 

Page 118 of 147 

16.1 In te rna l  Standards (continued) 

17.1 

16.1.2 Aye the i n te rna l  standard areas w i t h i n  the upper and lower l i m i t s  
f o r  every sample and blank? 

m: I f  instrument performance exh ib i t s  a major abrupt drop o f f ,  
q u a l i f y  a l l  associated detect ion l i m i t s  as unusable ( R ) .  
The reviewer may a l so  choose t o  t o t a l l y  r e j e c t  the whole 
sample. 

ACTION: I f  no, l i s t  a l l  the o u t l i e r s  below. 

Sample # In te rna l  Std Area Lower L i m i t  Upper L i m i t  

- 
(Attach addi t ional .  sheets i f  necessary.) 

16.1.2.1 I f  no, are any o f  the I S  areas > 150% o f  the upper l i m i t ?  

ACTION: I f  yes, q u a l i f y  detect ion l i m i t s  associated w i t h  
I S  areas > 150% unusable ( R ) .  

I f  no. q u a l i f y  any r e s u l t  quanti tated o f f  o f  an 
i n te rna l  standard wi th an area count outside the 
upper o r  lower l i m f t .  as estimated (J/UJ). 

ACTIOU: 

16.1.2.2 I f  no, are any o f  the I S  areas < 25% o f  the lower l i m i t ?  

ACTION: I f  yes, qua l i f y  detect ion l i m i t s  associated with 
I S  areas c 25% unusable (R) and detected r e s u l t s  
estimated (J)  . 

16.1.3 Are the re ten t i on  times of the i n te rna l  standards within 30 seconds 
o f  the associated c a l i b r a t i o n  standard? 

AcfIWl: Professional judgement should be used t o  examine data i f  
the re ten t i on  times d i f f e r  by more than 30 seconds t o  
determine i f  a f a l s e  pos i t i ve  o r  negative ex is ts .  

(cont i nued) 

F i e l d  Ouolicate Action C r i t e r i a  

-If one o r  both dupl icate values f o r  any analyte are 
c 5x CRDL, then both values should agree w i t h i n  f CRDL. 

-If both dupl icate values are > 5x CRDL then the RPD between 
the two r e s u l t s  should be < 30%. 

Form 0-6. Organic Data Val idation Check1 1st 
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17.1 F i e l d  Duolicates 
NA - YES - .  

17.1.1 &re any f i e l d  duplicates submitted f o r  VOA analysis? u ,  - 
ACTION: I f  yes, compare the reported resu l t s  f o r  the duplicates, 

ca lcu late the dif ference o r  RPO, and tabulate any data 
outside the above F i e l d  Duplicate Action C r i t e r i a .  

F i e l d  D u ~ l i c a t e  Action Table 

S a P l e  t f o r  Samle 
Saaple t f o r  OuDlicate 

jA t tach  extra sheets i f  necessaryl . J 

Anal v te  Sanmle IOU l i c a t e  I x Difference1 I Result Re:ul t or RPD 

ACTION: I f  the d u p l i c a t o c r i t e r i a  are not  met, q u a l i f y  the associated 
values i n  both the sample and dupl icate estimated ( J / U J ) .  

ACTION: Any q u a l i f i c a t i o n  of data based on dupl icate resu l t s  must be 
addressed i n  the Cannents Section and the OVR. I f ,  however. 
major discrepancies are observed between the f i e l d  dupl icate 
data the i d e n t i f i c a t i o n  o f  the f i e l d  dupl icates should be 
confirmed by the f i e l d  sampling team leader. 

.. 

PART 8: BRA ANALYSES 

- NOTE: 1l i s  the desired response i n  the fo l lowing check l is t .  

18.1 O f f s i t e  COC Transfer Records and Laboratory Narrat ive 

18.1.1 Are the  Request f o r  AnalysisKhain-of-Custody (RFA/COC) Record 
and the  o f f s i t e  COC Transfer Records (OCTR) (when shipped o f f s i t e )  
present f o r  a l l  samples? 1 l -  - 
ACTION: If no, note on the R I R  form, n o t i f y  the DV Manager/ 

Designee and mention i n  the Comnents Section. 

Form D-6. Organ1 c Data Val i dat ion Check1 i s t  
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18.1 O f f s i t e  CDC Transfer Records and Laboratory Narrat ive (continued) 

18.1.2 Do the (OCTR) o r  Lab Narrat ive i nd i ca te  any problems 
w i t h  sample receipt, condi t ion o f  samples, ana ly t i ca l  
problems o r  special circumstances a f f e c t i n g  the q u a l i t y  
o f  the data? 

ACTION: I f  yes, use professional judgement t o  evaluate the 
e f f e c t  on the q u a l i t y  o f  the data. 

If any sample analyzed as a so l i d ,  other than TCLP. 
contains more than SO% water, a l l  data should be 
q u a l i f i e d  as estimated (J). 

If samples were not received a t  4 degrees C (f2 degrees) 
a t  the laboratory, the reviewer should use professional 
judgement i n  qua l i f y i ng  the data. 

ACTION: 

ACTION: 

19.1 Holdina Times 

19.1.1 Were a l l  BNA analyses performed w i t h i n  the technical holding times 
as l i s t e d  below? 

m: Technical holding time i s  measured from date o f  c o l l e c t i o n  
t o  date o f  analysis. 

BNA Technical Holding Times 

A ueous cooled t o  4 f 2 " )  I 7 davs/4O davs 
I 14 days140 days E ( c i l e d - t o  4 f 2') 

ACTION: I f  no, 

S m l e  I D  Samle Matr ix  

i s t  holding time v i o l a t i o n s  i n  the fol ' lowing tab le  

Table o f  Holdirm T i m  V io la t i ons  

Preserved? Date Samled Date Lab Received Date Analyzed 
J See COC/DCTR 1 

ACTION: I f  technical holding times are exceeded, use professional 
judgement based on the fo l lowing cha r t  t o  q u a l i f y  data. 
Docunent i n  the Carments Section and DVR tha t  ho ld ing 
times were exceeded and therefore data may be biased 
low. 
t o  be ef fected by extended hold ing times due t o  t h e i r  
chemical persistence. 

State t h a t  l a t e  e l u t i n g  PAHs w i l l  not  be expected 

Form 0-6. Organic Data Validation Checklist 
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> 54 

19.1 Holdina Times (continued) 

Extrac- 
t i o n  

Analysis 

Oetects J J J J 
SOLS UJ up t o  PCP, R up t o  PCP, R up t o  PCP, R 

a f t e r  PCP. UJ a f t e r  PCP. J a f t e r  PCP. UJ 
Oetects no effect no e f f e c t  J J 
SOLS no e f f e c t  no e f f e c t  UJ UD t o  PCP. UJ 

a f t e r  PCP R 
I I 1 I I I I 

(PCP - pentachlorophenol) 

20.1 Surroaate Recoveries 

20.1.1 Are the BNA Surrogate Forms (Form 2 S V )  present f o r  each o f  
the fo l l ow ing  matrices: 

20.1.1.1 Low Water? 
20.1.1.2 Low Solid? 
20.1.1.3 Med Solid? 

20.1.2 Are a l l  the BNA samples l i s t e d  on the appropriate 
Surrogate Form f o r  each o f  the fo l lowing matrices: 

20.1.2.1 Low Water? 
20.1.2.2 Low Solid? 
20.1.2.3 Med Solid? 

ACTIOU: Note on R I R  and n o t i f y  DV Manager/ 
Oesignee. I f  missing del ivarables are 
unavailable use professional -judgement 
t o  decide whether data are affected. 
L i s t  and j u s t i f y  any q u a l i f i c a t i o n  o f  
data i n  the Carments Section and DVR. 

20.1.3 Were two o r  more base-neutral or acid recoveries out o f  
out  o f  c r i t e r i a  f o r  any sample o r  method blank? 

- YES NA 

20.1.3.1 Were o u t l i e r s  marked co r rec t l y  with an as te r i sk  (*) 
on F o m  I and I I ?  u ,  - 

KTION: I f  no, manually correct, note on R I R  and 
not  i f y  the DV Manager/Desi gnee. 

ACTION: C i r c l e  a l l  ou t l i e rs .  

20.1.3.2 If yes, were samples re-analyzed? u ,  - 

Form 0-6. Organic Data Val idation Check1 1 s t  
(Sheet 18 o f  46) 
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20.1 Surroaate Recoveries (continued) 

20.1.3.3 If yes were method blanks re-analyzed? 

ACTIW: If Surrogate recoveries were outside control 
limits but the sample was not re-analysed, 
notify the OV Hanager/Oesignee and note in 
the Cannents Section. 

.. 

ACTION: If surrogate recoveries were outside control 
limits qualify data according to the following 
Surrogate Action Table. Note the direction of 
potential bias in the Cannents Section. 

Surrogate Action Table 

ACTION: If method blank surrogate recoveries were 
outside of criteria in both original and 
re-analyses. compare with the surrogate 
and internal standard recoveries in samples 
and use professional judgement to detennine 
impact on data. 

ACTIOII: If only one surrogate is out, professional 
judgement can be used to qualify certain very 
similar compounds (e.g.. if the phenol surrogate 
is outside criteria. the target canpound phenol 
can be qualified, even if all other acid surrogates 
are within criteria.) 

20.1.4 Are there any transcription/calculation errors between raw data 
and the surrogate Fonns? - 1 l -  

ACTIOII: I f  errors exist > lo%, note on R I R ,  notify the 
OV Manager/Oesignee. make any necessary corrections 
and list errors under the Cannents Section o f  the 
Organic Data Validation Checklist. 

21.1 Matrix hikes . 

21.1.1 

21.1.2 

Is the Matrix Spike/Matrix Spike Duplicate Recovery Fonn present? 

Were matrix spikes analyzed at the required frequency (1 per ' 

20 samples or 1 per analytical batch, whichever is more frequent) 
for the following matrices: 

21.1.2.1 Lou Water? 
21.1.2.2 Low Solid? 

Form 0-6. Organic Data Val idation Checklist 
(Sheet 19 o f  46) 
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21.1 Matrix SDikes (continued) 

- 
21.1.2.3 Hed Solid? 

ACTION: I f  any matr ix  spike data are missing, note on R I R  
and n o t i f y  the DV Manager/ Designee. I f  missing\ 
del iverables are unavailable, document e f f e c t  on 
data under Camnents Section and i n  DVR. 

21.1.3 How many BNA spike recoveries are outside QC l i m i t s ?  

- Water Sol i ds 

out o f  10 out o f  10 

21.1.4 How many RPDs f o r  matr ix  spike and matr ix  spike dupl icate 
recoveries are outside QC l i m i t s ?  

- Water Sol i ds  

out o f  5 out o f  5 

ACTION: NO act ion i s  taken based on HS/MSO data alone. However, 
using informed professional judgement. the MS/MSO r e s u l t s  
may be used i n  conjunction w i th  other QC c r i t e r i a  
(e.g., surrogate data) t o  determine the need f o r  
q u a l i f i c a t i o n  o f  the data. 

22.1 Blanks . 

22.1.1 

22.1.2 

Is the Method Blank Sumnary present? 

For the analysis o f  .BNA canpounds, has a reagent/method 
blank been analyzed o r  each Release Number o r  
every 10 samples o f  s i m i l a r  matr ix  (low water, low 
so l i d ,  medium so l i d ) ,  whichever i s  more frequent? 

Was a BNA method/instrument blank analyzed a t  l eas t  
once every twelve hours f o r  each concentration leve l  
and GC/MS system used? 

ACTION: 

22.1.3 

I f  no, note on R I R  the missing method blank data 
and n o t i f y  the OV Manager/Oesignee. 
del iverables are unavailable use professional 
judgement t o  determine i f  the associated data 
should be qua l i f i ed .  
DVR l i s t  and j u s t i f y  any actions taken. 

I f missing 

I n  the Comnents Sectlon and 

ACTION: Review the blank raw data, including; chromatogram 
(RICs) .  quant reports o r  data system p r in tou ts  and spectra. 

22.1.4 Is the chromatographic performance (baseline s t a b i l i t y )  f o r  each 
instrument acceptable? 

ACTION: If no, use professional judgement t o  determine the e f f e c t  
on the data. 

Form 0-6. Organic Data Validation Checklist 
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Sample conc > SQL but < 10x 
blank value blank value 

Qualify sample result with a 
"U" 

Sample conc > SQL but < 5x 
blank value 5x blank value 

Qualify sample result with a 

Sample conc < SQL & < lox 

Report SOL & quallfy "U" 

Sample conc < SQL B is < 

Report SQL & qualify "U" 

Phthalate Esters 

- Other 
1 Contaminants "U" 

23.1 Contamination 

Sample conc > SQL & > lox 
blank value 

No qualification is needed 

S m l e  conc > SQL & > Sx 
blank value 

No qualification is needed 

- 
23.1.1 Are there positive results in any method/instrument/reagent 

blanks for either target compounds or TICS? 

00 any field/rinse blanks have positive BNA results for 
either target compounds or TICS? 

ACTION: 

23.1.2 

If yes, prepare a list of the samples associated 
with each of the contaminated blanks (Attach a 
separate sheet. ) .  Examine each of these samples 
and qualify compounds detected in the associated 
blanks where appropriate using the following 
BNA Blank Action Table. 

Blank results can be obtained from the raw data. 
Any sample dilutions, however, must be taken into 
consideration. 

When applied as described below, the contaminant 
concentrations in these blanks are multiplied by 
the sample dilution factors, and corrected for 
X moisture when necessary. 

8lanks may not be qualified by contamination in 
another blank . 
Field Blanks must be qualified for surrogates. 
instrument performance criteria, spectral or 
calibration QC problems. 

ACTIOW: Follow the directions in the table below to 
qualify TCL results due to contamination. 
the largest value fran all the associated blanks. 
If any blanks have saturated peaks. all associated 
detected data should be qualified as unusable ( R )  
due to interference. 

Use 

Form D-6. Organic Data Validation Checklist 
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23.1 ' Contamination (continued) 

Exampl e : 

ACTION: For T I C  compounds, i f  the concentration i n  the sample 
i s  less than f i v e  times the concentration i n  the most 
contaminated associated blank, q u a l i f y  the sample data , 

undetected (U). 

Sample Name Analvte Concentration Q u a l i f i e r  

Blank Sample Phenol 12 ug/l  None 

3rd Sample Phenol 200 ug/ l  None 

Phenol CRDL = 10 ug/l  

1st  Sample Phenol 4 ug/ l  10 u 
' 2nd Sample Phenol 12 ug/l  12 u 

24.1 GC/HS Instrument Performance Check 

24.1.1 Are the GC/HS Instrument Performance Check Forms present f o r  
Decafluorotriphenylphosphine (DFTPP)? 

Has an instrument performance compound been analyzed f o r  every 
twelve hours o f  sample analysis per instrument? 

24.1.2 

24.1.3 Are the enhanced bar graph spectrum and mass/charge (m/z) l i s t i n g  
f o r  the OFTPP provided f o r  each twelve hour s h i f t ?  

ACTION: I f  no, l i s t  date, time, instrument ID, and sample analyses 
f o r  which no associated GC/MS tuning data are avai lable. 

I f  no. l i s t  any missing tuning data on the'RIR and n o t i f y  
the DV Manager/Designee. I f  missing del iverables are 
unavailable examine the frequency and qual i t y  o f  the 
ex i s t i ng  DFTPP data and use professi,onal judgement t o  
de ten ine  i f  the associated data should be q u a l i f i e d  
unusable ( R ) .  
j u s t i f y  any actions taken. 

.. 
. ACTION: 

In the Carments Section and DVR l i s t  and 

DATE TIME INSTRUMENT SAMPLE NUMBERS 

24.1.4 Have the i on  abundances been normal ized t o  m/z 1987 

ACTION: If mass assignment i s  i n  er ror ,  q u a l i f y  a l l  
associated data as unusable ( R ) .  

1l 

Form D-6. Organic Data Val idation Check1 1 s t  
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24 .1  GC/MS l n s t r w n t  Performance Check (continued) 

24.1.5 Have the i on  abundance c r i t e r i a  been met for  each instrument 
used? 

ACTION: L i s t . a l 1  data which do not meet i on  abundance 
c r i t e r i a .  Attach a separate sheet. 

I f  ion abundance c r i t e r i a  are not  met, use professional 
judgement t o  determine what act ion, i f  any, i s  required. 
The reviewer may choose t o  use the extended c r i t e r i a  
l i s t e d  i n  the Data Val idat ion Plan o f  the SCQ. I f  only  
one ion  d i d  not  meet the extended c r i t e r i a  the reviewer 
may choose t o  on ly  estimate the data. I f  several are 
outside expanded c r i t e r i a  the reviewer may choose t o  
q u a l i f y  associated data upxiable ( R ) .  

Have the appropriate number o f  s i g n i f i c a n t  f igures (two) been 
reported on a l l  ana ly t i ca l  resu l t s?  

ACTION: I f  no, manually correct ,  and n o t i f y  the DV Manager/ 

ACTION: 

24.1.6 

Designee. 

24.1.7 Are there any transcriptton/calculation er ro rs  between the mass 
l i s t s  and the GC/MS Tuning and Mass Ca l i b ra t i on  Fonns? (check 
a t  l eas t  two values but if errors  are found, check more.) 

ACTION: I f  yes, manually correct, I f  e r ro rs  > 10% ex i s t ,  note 
on the R I R  and 'no t i f y  the DV Manager/Designee. 
changes made i n  the C m n t s  Section and the DVR. 

L i s t  any 
.. 

24.1.8 Are the spectra o f  the mass c a l i b r a t i o n  compound acceptable? 

ACTION: Canpare w i t h  reference spectra and use professional 
judgement t o  determine whether associated data should 
be accepted, qua l i f i ed ,  o r  rejected. 

25.1 .Tarqet Cmound  L i s t  (TCL) Analvtes 

25.1'.1 Are the BNA Organic Analysis Data Sheets (Forms 18. 1C. 1F) 
present w i t h  required header information on each page. f o r  
each o f  the fol lowing: 

25.1.1.1 Samples and/or f rac t i ons  as appropriate? 

25.1.1.2 Matrix spikes and matr ix  spike duplicates? 

25.1.1.3 Blanks? 

25.1.2 Has GPC Cleanup been p e r f o m d  on a l l  s o l i d  matr ix  sample 
extracts? 

0 

ACTION: I f  no, review the surrogate and in te rna l  standard 
recoveries . 
no q u a l i f i c a t i o n  o f  data i s  necessary. 
n o t i f y  the DV Manager/Designee. 

I f  these recoveries are acceptable, 
However, 

ACTION: If no, review the chromatogram baseline, i f  avai lable, 
f o r  s t a b i l i t y .  
should be given t o  qua l i f y i ng  311 values w i t h i n  the 
associated t ime frame estimated (J/UJ). 
on data i n  the Comnents section and DVR. 

I f  a hump e f f e c t  i s  v i s i b l e  consideration 

Document ef fects  

Form 0-6. Organic Data Validation Checklist 
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25.1 Taraet C m o u n d  List (TCL) Analvtes (continued) 

25.1.3 

25.1.4 

25.1.5 

.. 

25.1.6 

25.1.7 

25.1.8 

- 
Are the BNA Reconstructed Ion Chromatograms (RIC), the mass 
spectra for the identified compounds, and the data system 
printouts (Quant Reports) included in the sample package 
for each of the following? 

m: 
25.1.3.1 Samples and/or fractions as appropriate? 

25.1.3.2, Matrix spikes and matrix spike duplicates 
(mass spectra not required)? 

25.1.3.3 Blanks? 

ACTION: 

Required for ASL D only. 

If any data are missing, note on the RIR and notify 
the DV Manager/Designee. 
are unavailable, use-professional j u d g k n t  to 
determine whether data should be qualified estimated 
(J/UJ).  
Carments Section and DVR. 

If missing del iverables 

List and justify any qualification in the 

Are the response factors shown in the Quant Report (required 
for ASL 0 only)? 

Is chromatographic per.formance acceptable with respect to 
the following: 

25.1.5.1 

25.1.5.2 Resolution/peak separation? 

25.1.5.3 Peak shape? 

25.1.5.4 Full-scale graph (attenuation)? 

Base1 ine stabi 1 1  ty? 

ACTIOW: Use professional judgement to determine the 
acceptabi 1 i ty of the data. 

If required (ASL 0)  are the lab-generated sample and standard 
mass spectra of the identified BNA compounds present for each 
sample? 

ACIIOW: If any data are missing, note on the RIR and notify 
the DV Hanager/Designee. 
unavailable, use professional judgement to determine 
whether data should be qualified estimated (J/UJ).  
List and justify any qualification in the CamPnts 
section and DVR. 

If missing deliverable$ are 

Is the RRT of each reported compound within 0.06 RRT units of 
the standard RRT in the continuing calibration? 

Are all ions present in the standard mass spectrum at a relative 
intensity greater than 10% a1 so present in the background-corrected 
sample mass spectrum? 

Form 0-6. Organi c Data Val i d a t i  on Check1 i s t  
(Sheet 24 o f  46) 
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25 .1  Target Cmound  L i s t  (TCL)  Analvtes (continued) 

- 
25.1.9 Do sample and standard r e l a t i v e  ion i n t e n s i t i e s  agree 

w i t h i n  20%? 

ACTION: Use professional judgement t o  determine acceptabi 1 i t y  
o f  data. I f  i t  i s  determined tha t  incorrect  i d e n t i f i c a t i o n s  
were made, a l l  such data should be q u a l i f i e d  e i t h e r  unusable 
(R). presumptively present (N)  o r  not detected a t  the 
ca lcu lated detection l i m i t  (U ) .  . I n  order f o r  a compound t o  
be p o s i t i v e l y  i d e n t i f i e d ,  the data must comply w i t h  the 
c r i t e r i a  l i s t e d  i n  sections 24.1.6, 24.1.7, and 24.1.8. 

26.1 Tentat ive lv  I d e n t i f i e d  Compounds ( T I C 1  

26.1.1 Are a l l  T I C  Forms present? 

26.1.2 Do l i s t e d  T I C S  include scan number/retention time, estimated 
concentration, and "JN" q u a l i f i e r ?  

Are the mass spectra f o r  the T I C S  and associated "best match" 
spectra included i n  the sample package for  each o f  the fo l lowing 
(ASL D only): 

26.1.3.1 

26.1.3.2 Blanks? 

26.1.3 

Samples and/or f r a c t i o n s  as appropriate? 

ACTION: 

ACTION: 

Add "JN" q u a l i f i e r  i f  missing. 

I f  any data are missing, note on the R I R  and 
n o t i f y  the DV Manager/Designee. I f  missing 
del iverables are unavailable. use professional 
judgement t o  determine whether data should be 
qua l i f i ed  unusable ( R ) .  L i s t  and j u s t i f y  any 
q u a l i f i c a t i o n  i n  the Comnents section and DVR. 

26.1.4 Are any ta rge t  compounds (from any f r a c t i o n )  l i s t e d  as T I C  
compounds (example: 1,2-dimethylbenzene i s  xylene - a VOA TCL 
analyte - and should not be reported as a TIC)? 

ACTIOII: I f  yes, insure t h a t  the T I C  was c o r r e c t l y  i d e n t i f i e d  as a 
target  compound i n  the analys is  o f  the applicable f rac t i on .  
I f  analyte i s  not l i s t e d  on the  appropriate Form 1, add it. 
Q u a l i f y  the quan t i t a t i on  estimated ( J ) .  and use professional 
judgement t o  determine whether i t  should also be q u a l i f i e d  
t e n t a t i v e l y  i d e n t i f i e d  (JN). 

NA - YES - NO - 

L1 

ACTION: 

Are a l l  ions which are present i n  the reference mass spectrum with 

I f  yes. q u a l i f y  "R" any T I C  t ha t  i s  a lso a target  compound. 

26.1.5 
a r e l a t i v e  i n t e n s i t y  > 20% a lso present i n  the sample mass spectrum? - - 

Form D-6. Organic Data Val i d a t i  on Check1 i s t  
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2 6 . 1  Tentati vel v ldenti f i ed Cmoounds (TIC) (continued) 

26 .1 .6  TIC and "best &tch" standard relative ion intensities agree 
within 20%? 

ACTIUU: If no, use professional judgement to determine acceptability 
, of TIC identifications. If it is determined that an incorrect 
identification was m d e ,  change the identification to "unknown" 
or to s m  less specific identification (example: "C3 
substituted benzene") as appropriate. 

26.1.7 Is the canpound a suspected artifact? 

ACTION: Uhen a compound i s  not found in any blank, but is detected 
in a sample and is a suspected artifact or a comnon laboratory 
contaminant. the result should be qualified as unusable (R), 
(e.g., carmon lab contaminants: 
(M/E 73) Hexane, Aldol Condensation Products, Solvent 
Preservatives, and related by products - see Functional 
Guidelines for more guidance). 

CO. (M/E 44). Siloxanes 

27.1 Compound Ouantitation and Reoorted Detection Limits 

ACTIOII: Check the two highest non-contaminant analyte values for each sample. 
Verify that the correct .internal standard, quantitation ion, and RRF 
were used to calculate BNA Analysis Data Form results. 

27.1.1 Are there any transcription/calculation errors? - 
ACTION: If yes, manually correct, notify the DV Manager/Designee and 

verify/recalculate all other detected analyte values for that 
sample. 
changes made. 

Mention and justify in the Comnents Section any .- 

27.1.2 

27.1.3 

Are the SOLS adjusted to reflect sample dilutions and, for solids, 
sample moisture? 

ACTIUU: If no, and errors are > 10% note on the RIR, notify the 
DV Manager/Designee. make any necessary corrections and note 
errors in the Comnents Section and DVR. 

Vere re-analyses/re-injections or diluted analyses perfonnedl 

m: When a sample is analyzed at more than one dilution, 
the lowest SQLs are reported (unless a pC exceedance 
dictates the use of the data from the diluted sample analysis). 

If yes, tabulate a list of the analytes detected in any of the 
analyses, with the analysis on the X axis and canpound name on 
the Y axis (Attach a separate sheet.). 
limits in analyses where the analyte was not detected. 

If yes. use professional judgement, based upon the following 
criteria, to determine which analysis to report for each 
detected canpound. On each analysis sheet, place a 
"2" qualifier next to each analyte which is reported 
from a different analysis. 

ACTIOII: 

Include the detection 

ACTION: 

Ll 

m: This means that each analyte will have the "z" qualifier 
on every data sheet except one. 
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27.1 ComDound Ouantitation and Reported Detection Limits (continued) 
NA - YES 

- 
Criteria Hierarchy For Selectinq Which Analvsis To Report F r a  

Report, the result outside the range attributable to blank contamination. 
If all results are within the blank range, report the lowest value/lowest 
SOL. and qualify undetected ( U ) .  

A) 

8)  Report, the result quantitated using the IS within criteria. If the IS is 
outside criteria in all analyses report the result with the IS closer to 
criteria and qualify estimated (J). 

If one or all results are above the calibrated range report the higher result. 
Qualify estimated (J) if the reported result is outside the calibrated range. 

Report, the result with the surrogates within control criteria. 
surrogate(s) are outside criteria for all results, qualify estimated (J). 

Report, the result within the calibrated range or closer to the calibrated 
range. 

For results outside the range of blank contamination report the higher value. 

C) If 

D) 

E )  

28.1 Standards Data CGC/MSl 

28.1.1 If required (ASL D ) ,  are the RICs and data system printouts (Quant. Reports) 
present for for initial and continuing calibration? u ,  - 
ACTION: If no, list any missing calibration standard data on RIR and notify 
.. the DV Manager/Designee. If missing deliverables are unavailable, 
.. document effect on data under Comnents Section and DVR. 

29.1 GC/MS Initial Calibration 

Are the Initial Calibration Forms present and canplete for the 29.1.1 
BNA fraction? L L ,  - 

and med sol id samples? u ,  - 29.1.1.1 Are there separate calibrations for low water/low solids 

ACTIOII: If no, list any missing Calibration standard forms 
on RIR and notify the DV Hanager/Designee. If 
missing deliverables are unavailable. docunent 
effect on data under Comnents section and in DVR. 

29.1.2 Dld the calibration exhibit stability over the concentration range o f  
the calibration Relative Standard Deviation (RSD) < 30.ox]? L L -  - 
ACTIOII: Circle all outliers. 

ACTIoll: If X RSD 2 30.0%, qualify associated data for that analyte 
as estfmsted (J/UJ).  

If % RSD is greater than 50%. qualify all associated 
non-detects as unusable (R). 

ACTION: 

- ROTE: Analytes previously qualified "U" for blank contamination 
are still considered as "hits" when qualifying for initial 
calibration criteria. 
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29.1 GC/MS I n i t i a l  Cal ibrat ion (continued) 

29.1.3 Are the RRFs above 0.05 f o r  TCL/HSL cunpounds 0.01 f o r  a l l  
other capounds? 

ACTIOW: C i r c l e  a l l  o u t l i e r s .  

ACTION: I f  any RRF i s  < 0.05 TCL/HSL (0.01 a l l  other compounds) 
qual i fy  a l l  non-detects up t o  the next I C  as unusable ( R ) .  
Qual i fy  detected r e s u l t s  as estimated ( J )  . 

29.1.4. Are there any transcription/calculation errors  i n  the repor t ing of 
average response factors  (RRF) o r  X RSD? (Check a t  l eas t  2 values, 
but i f  e r ro rs  are found, check more.) 

ACTION: I f  yes, make necessary correct ion and note i n  the Carments 
Section. 

30.1 GC/MS Continuins Cal ibrat ion 

30.1.1 Are the Continuing Ca l i b ra t i on  Forms present and complete f o r  the BNA 
f rac t i on?  

ACTION: I f  no, note any misslng Forms on R I R  and n o t i f y  the 
DV Manager/Designee. . I f  Forms are unavailable note e f f e c t  on t he  
data i n  the Comnents Section and DVR. 

30.1.2 Has a continuing c a l i b r a t i o n  standard been analyzed fo,r every twelve 
hours o f  sanpl e anal ys i  s per i n s t r m n t ?  

ACTHIW: I f  no, l i s t  below a l l  sample analyses tha t  were not w i th in  twelve 
.- hours o f  the previous continuing c a l i b r a t i o n  analysis. N o t i f y  t he  

DV Manager/Designee, q u a l i f y  a l l  data outside o f  the required t ime 
unusable ( R )  and note i n  the Comnents. 

m: I f  the 12-hour c a l i b r a t i o n  frequency was only  s l i g h t l y  exceeded, 
and a successful Cal i  b ra t i on  was subsequently perfonned. 
professional judgement can be used t o  q u a l i f y  the data estimated 
(J/UJ) instead o f  unusable. 

30.1.3 Do any BNA capounds have a X Difference (X 0) between the i n i t i a l  and 
continuing RRF which exceeds the 25% c r i t e r i a ?  

ACTIOW: C i r c l e  a l l  o u t l i e r s .  

ACTION: 

30.1.4 Do any BNA compounds have a X Difference ( X  0) between the i n i t i a l  
and continuing RRF which exceeds SOX? 

ACTION: I f  yes, q u a l i f y  associated data as unusable (R).  

I f  yes, q u a l i f y  associated data as estimated (J/UJ).  

Page 131 of 147 
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30.1 GC/HS Continuing Ca l i b ra t i on  

- 
30.1.5 Do any BNA compounds have a RRF < 0.05 TCL/HSL compounds, 0.01 f o r  

a l l  other canpounds? 

ACTION: C i r c l e  a l l  o u t l i e r s .  

ACTION: If the RRF < 0.05 TCL/HSL (0.01 f o r  a l l  other compounds) 
q u a l i f y  associated detection l i m i t s  as unusable ( R )  and 
associated p o s i t i v e  resu l t s  as estimated ( J ) .  

30.1.6 Are there any transcription/calculation errors  i n  the repo r t i ng  
o f  average response factors  (RRF) o r  % d i f ference (% D) between 
i n i t i a l  and cont inu ing RRFs? (Check a t  least  two values but  i f  
e r ro rs  are found, check more.) 

ACTION: C i r c l e  er rors .  

ACTION: I f  e r ro rs  are > lo%, note on R I R .  manually correct ,  
n o t i f y  the DV C(anager/Designee and l i s t  i n  both the 
Cannents sect ion and DVR. 

31.1 In ternal  Standards 

31.1.1 Are the i n te rna l  standard area and retent ion t ime Forms (Form V I 1 1  SV) 
present and complete f o r  a l l  samples and blanks? 

ACTIM: I f  no, note any missing Forms o r  data on R I R  and n o t i f y  the 
DV Manager/Designee. I f  Forms o r  data are unavailable q u a l i f y  

.. the data unusable ( R ) .  and note i n  the Cannents Section and DVR. 

Ake the i n te rna l  standard areas w i t h i n  the upper and lower l i m i t s  f o r  
every sample and blank? 

31.1.2 

XTIW: I f  no, l i s t  

Sample Y I n te rna l  Std 

a l l  the o u t l i e r s .  

Area Lower L i m i t  Upper L i m i t  

(Attach addi t ional  sheets if necessary.) 

31.1.2.1 I f  no, are any o f  the IS areas > 150% o f  the  upper l i m i t ?  

I f  yes, detection l i m i t s  associated wi th IS areas 
> 150% should be q u a l i f i e d  as unusable ( R ) .  

ACTIW: 

ACTION: I f  no, q u a l i f y  any r e s u l t  quant i ta ted o f f  o f  an 
i n te rna l  standard with an area count outs ide the 
upper o r  lower l i m i t ,  as estimated (J/UJ). 

- MOTE: I f  instrument performance exh ib i t s  a major abrupt 
drop o f f ,  q u a l i f y  a l l  associated detect ion l i m i t s  
as unusable ( R ) .  The reviewer may a lso choose t o  
t o t a l l y  r e j e c t  the whole sample. 

- u l  
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M a r e  - 

31.1 In te rna l  Standards (continued) 

-le Dwlicate Dif ference 
Result Raul  t or RPO - 

31.1.3 Are the retent ion times o f  the i n te rna l  standards w i t h i n  30 seconds 
o f  the associated ca l i b ra t i on  standard? 

ACTION: Professional judgement should be used t o  qua l i f y  data i f  
the retent ion times d i f f e r  by more than 30 seconds t o  determine 
i f  a fa l se  pos i t i ve  o r  negative ex i s t s .  

32.1 F i e l d  D u ~ l i c a t e s  

F i e l d  D u ~ l i c a t e  Action C r i t e r i a  

o If one o r  both dupl icate values f o r  any analyte are < 5x CRDL. then 
both values should agree w i t h i n  f CRDL. 

I f  both dupl icate values are > 5x CRDL then the RPD between the two 
r e s u l t s  should be < 30%. 

o 

32.1.1 Were any f i e l d  dupl icates subnitted f o r  BNA analysis? 

ACTION: I f  yes. compare the reported resu l t s  f o r  the duplicates, 
ca l cu la te  the d i f ference o r  RPD, and tabulate any data 
outside the above F i e l d  Duplicate Action C r i t e r i a .  

F i e l d  Dud ica te  Action Table 

Saale # f o r  S m l e  
Saale # f o r  Duolicate 

I I I 1 

1 I I I I I I 
I r I  ~ I 1 I I 

~~ ~ 

At tach ext ra sheets i f  necessary) 

ACTION: I f  the dupl icate c r i t e r i a  are not  met. qua l i f y  the associated 
values i n  both the sample and dupl icate estimated (J/UJ).  

ACTION: Any q u a l i f i c a t i o n  o f  data based on dupl icate resu l t s  must be 
addressed i n  the Comnents Section and the DVR. If, however, 
major discrepancies are observed between the f i e l d  dupl icate 
data the i d e n t l f i c a t i o n  o f  the f i e l d  dupl icates should be 
confinned by the f i e l d  sampling team leader. 

PART C: PESTICI#/PC6 W I S E S  

33.1 O f f s i t e  COC Transfer Records and Laboratory Narrat ive 

33.1.1 Are the Request f o r  Analysis/Chain of Custody (RFA/COC) Record and the 
o f f s i t e  COC Transfer Records (OCTR) (when shipped o f f s i t e )  present f o r  
a l l  samples? 1 l -  - 
ACTION: I f  no. note on the R I R  form, n o t i f y  the DV Hanager/Designee and 

mention i n  the Comnents Section. 
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33.1 O f f s i t e  COC Transfer Records and Laboratorv Narrat ive (continued) 

- 
33.1.2 00 the  (OCTR) o r  Lab Narrat ive ind icate any problems w i t h  

sample recei p t  , condi t 1 on o f  samples , ana ly t i ca l  problems 
o r  special circumstances e f f e c t i n g  the q u a l i t y  o f  the data? 

ACTION: I f  yes, use professional judgement t o  evaluate the 
e f f e c t  on the q u a l i t y  o f  the data. 

ACTIOII: I f  any sample analyzed as a so l i d ,  other than TCLP, 
contains more than SOX water, a l l  data should be 
q u a l i f i e d  as estimated ( J ) .  

I f  samples were no t  received a t  4 degrees C (* 2 degrees) 
a t  the laboratory, the reviewer should use professional 
judgement i n  q u a l i f y i n g  the data. 

ACTION: 

3 4 . 1  Holdinq Times 

34.1.1 Were a l l  Pest/PCB analyses performed w i th in  the technical holding 
times as l i s t e d  below? 

m: Technical holding t ime i s  measured from date 01 
t o  date o f  analysis..  

. .  

Pest/PCB Technical Holding Times 

Matr ix  (Preservation 
anal mi s /ex t r tn  

F c o l l e c t i o n  

I 

- u -  

ACTION: I f  no, l i s t ' h o l d i n g  time v io la t i ons  i n  the fo l lowing tab le.  

Table o f  Holding Tim Vio lat ions 

Samule I D  Samule Matrix Preserved? Date Sampled Date Analvzed 
JSee COC/OCTRL 

AcTIoll: If technical ho ld ing times are exceeded, q u a l i f y  a l l  s i ng le  peak 
pest ic ides estlmated (J/UJ). 
OVR t h a t  ho ld ing times were exceeded and therefore data may be 
biased low. If hold ing times are grossly exceeded (>  2x c r i t e r i a ) ,  
professional judgement may be used t o  q u a l i f y  single-peak pest ic ides 
detection l i m i t s  unusable ( R ) .  
e f fected by extended hold ing times due t o  t h e i r  chemical persistence. 

State i n  the Comnents Sectlon and 

PCBs w i l l  not be expected t o  be 
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35.1 Surroaate Recoveries: Decachlorobiphenvl (DCB1 and tetrachloranetaxvlene (THXL 
NA - YES - 

35.1.1 A r c t h e  Pest/PCB Surrogate Forms (Form 2 PEST) present for  each 
o f  the fo l lowing matrices: 

35.1.1.1 Low Uater? 
35.1.1.2 Low Solid? 
35.1.1.3 Med Solid? 

35.1.2 Are a l l  the Pest/PCB samples l i s t e d  on the appropriate 
Surrogate Form f o r  each o f  the fo l lowing matrices: 

35.1.2.1 Low Water? 
35.1.2.2 Low Solid? 
35.1.2.3 Med Solid? 

ACTION: I f  no, note on R I R  and n o t i f y  DV Manager/Designee. 
missing del iverables are unavailable use professional 
judgement t o  decide whether data are effected. 
j u s t i f y  any q u a l i f i c a t i o n  o f  data i n  the Camnents Section 
and DVR. 

I f  

L i s t  and 

35.1.3 Were surrogate retent ion times (RTs)  wi th in  the windows establ ished 
dur ing the i n i t i a l  3-point analysis o f  Ind iv idual  Standard mixture A? u ,  - 
35.1.3.1 I f  no, were samples re-analyzed? L l -  - 

ACTION: Ci rc le  a l l  o u t l i e r s .  

.. ACTION: I f  no, qua l i f y  the data unusable (R) ,  unless 
.. professional judgement ind icates otherwise. 

N o t i f y  the DV Manager/Designee, and mention 
i n  the Comnents Section and OVR. 

35.1.4 Are there any transcription/calculation er ro rs  between raw data and 
the surrogate Forms? 

ACTION: 

b 

I f  errors  ex i s t  > 10%. note on R I R .  n o t i f y  t he  
DV Manager/Designee, make any necessary correct ions and 
l i s t  er rors  under the Camnents Section. 

35.1.5 Were surrogate recoveries f o r  DCB o r  TCX outside o f  contractual 
l i m i t s  f o r  any sample o r  blank? 

35.1.5.1 

ACTION: 

I f  yes. were method blanks re-analyzed? 

If no, q u a l i f y  a l l  single-peak pest ic ide detected r e s u l t s  
estimated ( J ) ,  n o t i f y  the DV Manager/Designee and note i n  
the Comnents Section and DVR. 

Ll 

Form 0-6. Organic Data Val idation Check1 i s t  
(Sheet 32 o f  46) 



APPENDIX B 
- l M P R O E C T  Revision 0.2 

18 October 1993 QUALITY ASSURANCE PROJECT PLAN 

ii Non-Oetect 
Recovery Data 

TCX < 10% 1 C O l  bo i  f o r  R .  SDD 

TCX < Lower L i m i t  1 co l  bDj f o r  UJ. SDD 

oce < 10% 1 col bo i  f o r  UJ. PCBs 

both R .  SDD 

both I' UJ. SDD 

both UJ. PCBs 

Page 136 of 147 

Detect4 Potent la l  m!!l blss 
bD1 f o r  J. SDD L ow 
J. SDD Low 

bo j  f o r  J. SDD L ow 
J. SDD Low 

boi  f o r  J. PCBs Low 
J. PCBs Low 

, 

DCB < Lower L i m i t  1 co l  

TCX & /o r  DCB 1 col bp j  f o r  UJ. bod f o r  J. 

bp j  f o r  UJ. PCBsl bp j  f o r  J, PCB 
both UJ. PCBs J. pces 

> upper l i m i t  both appl . cmps. appl . cmps. 

35 .1  Sutroqate Recoveries: OecachlorobiDhenvl (DCB1 and tetrachloranetaxvlene [ T H X l  (continued) , 

NA - - YES 

35.1.5.2 H yes, were o u t l i e r s  marked c o r r e c t l y  with an as te r i sk  
(*) on Form 2? u ,  - 

Low 
LOW 
H i  ah 
High 

36.1 Ma t r i x  Soikes 

36.1.1 Is the Matrix Spike/Matrix Spike Duplicate Recovery Form present? u - - 
36.1.2 Uere matr ix  spikes analyzed a t  the requi red frequency ( 1  per .  

20 samples or 1 per analy t ica l  batch, whichever i s  more frequent) 
f o r  t he  fo l lowing matrices: 

, 

36.1.2.1 Low Uater? 
36.1.2.2 LOW Solid? 
36.1.2.3 Hed Solid? 

Ll 
Ll u 

ACTION: I f  any matr ix  spike data are missing, note on R I R  and 
n o t i f y  the DV Manager/Designee. 
are unavailable, document e f f e c t  on data under Comnents 
Section and i n  DVR. 

I f  missing del iverables 
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36.1 Matrix SDikes (continued) 

36.1.3 How many Pest/PCB spike recoveries are outside QC l im i t s?  

Sol i ds - rater  - 
out of 12 out o f  12 - 

36.1.4 How many RPDs fo r  matrix spike and matrix spike duplicate recoveries 
are outside QC l im i t s?  

Vatet Sol i ds 

out o f  12 - out o f  12 - 
ACTIW: NO act ion i s  taken based on MS/MSD data alone. However, using 

infonned professional judgement, the MS/MSD resul ts may be used 
i n  conjunction wi th other QC c r i t e r i a  (e.g., surrogate data) t o  
detennine the need fo r  qual i f icat ion o f  the data. 

37.1 Blanks 

37.1.1 

37.1.2 

I s  the Method Blank Sumnary present? 

For the analysis o f  Pest/.PCB compounds. has a 
reagent/method blank been analyzed or each 
Release No. o r  every 10 samples of similar matrix 
(low water, l o w  sol id, medium sol id) .  whichever i s  more 
frequent? 

Was a Pest/PCB method/instrmnt blank analyzed a t  least  
. once every twelve hours f o r  each concentration level and 

GC/MS system used? 

ACTION: 

37.1.3. 

. -  

I f  no, note on RIR the missing method blank data and 
no t i f y  the OV Uanager/Designee. I f  missing deliverables 
are unavailable use professional judgement t o  detennine 
i f  the associated data should be qual i f ied.  
Carmants Section and DVR l i s t  and j u s t i f y  any actions taken. 

ACTIW: Review the blank raw data, including; chromatograms (RICs), 
quant reports o r  data system printouts and spectra. 

I n  the 

37.1.4 Is the chromatographic performance (baseline s t a b i l i t y )  f o r  each 
i nstrument acceptable? 

KTIW: I f  no, use professional judgement t o  detennine the ef fect  
on the data. 

NA - - YES 

.- 

38.1 Contamination 

38.1.1 A r e  there field/rinse/equipnent blanks associated with every sample? - - 
ACTIW: I f  no f o r  l o w  level samples, note i n  Cannents Section and 

DVR that there i s  no associated field/rinse/equipment blank. 
Exception: samples taken from a drinking water tap do not 
require associated f i e l d  blanks. 

38.1.2 Are there posi t ive results i n  any method/instrmnt/reagent blanks fo r  
any target compounds? ..- Ll - 

fY Form 0-6. Organic Data Validation Checklist 

t? (Sheet 34 o f  46) 



APPENDIX B 

Sample conc > SOL, 
but  c Sx blank r value 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT __I_ Revision 0.2 
QUALITY ASSURANCE PROJECT PLAN 18 October 1993 

Samle conc < SOL & 1 SamDle conc > SOL 
i s  < 5x blank valua value & > Sx blank 
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gual i f Y s a m l  e 
r e s u l t  with a "U" I 

38.1 Contamination (continued) 

R e w r t  SOL & 
a u a l i f v  "U" 

38.1.3 fjo any f i e l d / r i n s e  blanks have pos i t i ve  Pest/PCB r e s u l t s  f o r  
any ta rge t  compounds? 

ACTION: I f  yes, prepare a l i s t  o f  the samples associated w i t h  
each o f  the contaminated blanks (Attach a separate 
sheet.).  
c.cmpounds detected i n  the associated blanks where 
appropriate using the fo l lowing PestlPCB Blank 

Examine each o f  these samples and q u a l i f y  

. Action Table. 

m: Blank r e s u l t s  can be obtained f r a  the raw data. 
sample d i l u t i ons ,  however, must be taken i n t o  consideration. 

When appl ied as described below, the contaminant concentrations 
i n  these blanks are m u l t i p l i e d  by the s q l e  d i l u t i o n  factors ,  
and corrected f o r  X moisture when necessary. 

Blanks may not be q u a l i f i e d  by contamination i n  
another blank. 

Any 

)(oTE: ' 

- NOTE: 

.. .. 

m: F i e l d  Blanks must be q u a l i f i e d  f o r  surrogates, instrument 
performance c r i t e r i a ,  spectral o r  c a l i b r a t i o n  QC problems. 

ACTION: Follow the d i rec t i ons  i n  the tab le  below t o  q u a l i f y  t a rge t  
r e s u l t s  due t o  contamination. 
the associated blanks. I f  any blanks have saturated peaks, a l l  
associated detected data should be q u a l i f i e d  as unusable (R)  
due t o  interference. 

Use the largest  value from a l l  

P a t / P C B  Blank Action Table 

I No a u a l i f i c a t i o n  
i s  needed 

I I I I 

39.1 Ca l i b ra t i on  and GC Performancq 

39.1.1 Are the fo l l ow ing  GC and Data Systems Pr in touts  f o r  both c o l m s  
present f o r  a l l  samples, blanks, MS/MSD: 

39.1.1.1 Resolut ion check? 

39.1.1.2 P e r f o m n c e  evaluation mixtures? 

39.1.1.3 Aroclor 1016/1260? 

39.1."1.4 Aroclors 1221. 1232. 1242, 1248, 1254? 

39.1.1.5 Toxaphene? 

39.1.1.6 Low po in ts  ind iv idual  mixtures A & B? 

39.1.1.7 Med po in ts  ind iv idual  mixtures A & B? 

39.1.1.8 High po in ts  ind iv idual  mixtures A & B? 

Form D-6. Organic Data Val  idation Checklist 
(Sheet 35 o f  46) 
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39.1 Cal ibrat ion and GC Performance (continued) 

39.1.1.9 -Instrument blanks? 

ACTION: I f  no t o  any o f  the above, note on R I R ,  and n o t i f y  
DV Manager/Designee. 
unavailable, document ef fect  on the data i n  the 
Comnents Section and OVR. 

If missing del iverables are 

39.1.2 Are a l l  Cal ibrat ion and GC/MS Performance Fonns present and complete 
f o r  each column and each ana ly t i ca l  sequence? 

ACTION: I f  no, note on R I R  and n o t i f y  DV Manager/Designee. I f  
missing del iverables are unavailable. document e f f e c t  on 
the data i n  the Comnents Section and DVR. 

39.1.3 Are there any transcription/calculation errors  between raw data 
and the Cal ibrat ion and GC/MS Performance Fonns? 

ACTION: 

- u -  
I f  e r ro rs  > 10% ex i s t .  note on R I R .  make necessary corrections, 
note e r ro rs  i n  the Cunnents Section and DVR. 

39.1.4 Do a l l  standard re ten t i on  times o f  the i n i t i a l  c a l i b r a t i o n  standards. 
inc lud ing each pes t i c ide  i n  each level  o f  Ind iv idual  Mixtures A & B. 
f a l l  w i t h i n  the windows establ ished during the i n i t i a l  c a l i b r a t i o n  
ana ly t i ca l  sequence? . u ,  - 

(below) i s  calculated. u ,  - 39.1.4.1 I f  no, do the o u t l i e r s  meet c r i t e r i a  when the Retention Time Index 

Procedure f o r  Calcu lat ing Retention T i l e  Index: 

RT index = RT std. - RT su r r  [ 
.. 

RT std. - RT surr  2 

- Subst i tu te  the value f o r  the retent ion time o f  the known standard 
and i t s  associated surrogate retent ion times i n t o  the above formula 
t o  ca lcu late the RT index for  the known standard. 

Using t h i s  RT index calculated above and the  re ten t i on  times f o r  t he  
surrogates associated with the unknown sample solve the equation f o r  
the RT std. 

- I f  t h i s  RT s t d  i s  w i t h i n  the window establ ished dur ing the i n i t i a l  
ca l  i b r a t i o n  ana ly t i ca l  sequence, then consider the response t o  38.1.4 
as “YES“. 

ACTIo(I: I f  no, f o r  single-peak pesticides with re ten t i on  times outs ide o f  the 
establ ished windows the reviewer w i l l  check each compound t o  see i f  the 
chranatograms contain peaks w i th in  the expanded window surrounding the 
expected re ten t i on  times. I f no peaks are found and the surrogates are 
v i s ib le ,  non-detects are va l i d .  I f  peaks are present but  can not  be 
i d e n t i f i e d  through pat tern recognit ion and are outs ide the rev ised 
RT window, q u a l i f y  pos i t i ve  resu l t s  and non-detects as unusable ( R ) .  
For aroclors, RT may be outside the RT window, but  the a roc lo r  may 
s t i l l  be i d e n t i f i e d  from the ind iv idual  pat tern.  

39.1.5 Is the RT f o r  DOT > 12 minutes? u -  - 
ACTION: I f  no, q u a l i f y  a l l  data f o r  DOT unusable (R). 

Form 0-6. Organic Data Val idation Check1 i s t  
(Sheet 36 o f  46) 
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39.1.6 

39.1.7 

39.1.8 

39.1.9 

39.1 Calibration and GC Performance (continued) 

Are the linearity criteria for the initial analyses of 
Individual Standards A ii 8 within limits for both columns? 

m: X RSD must be c 20.0% for all analytes except for the 
two surrogates, which must not exceed 30.0 % RSD. 
See Form 6 PEST-2. 

ACTION: If no, qualify all associated positive results and 
non-detected generated during the entire analytical 
sequence as estimated (J /UJ) .  

Are the Pesticide Evaluation Standards SIPrmary fonns present 
and complete for each Performance Evaluation Mixture (PEII) 
analyzed during the analytical sequence for both columns? 

ACTION: If no, note on RIR. I f  missing deliverables are 
unavailable, document effect on the data under the 
C m n t s  Section. 

Has the individual X breakdown exceeded 20.0% on either column? 

39.1.8.1 Has the % breakdown for 4 , 4 '  - O D 1  exceeded 20.0% on 
either column?. 

39.1.8.2 Has the % breakdown for endrin exceeded 20.0% on either 
col umn? 

Has the combined X breakdown for 4 , 4 ' -  ODT/Endrin exceeded 30.0% 
on either column? 

ACTION: If any % breakdown has falled (response=YES) the 
QC criteria in the initial calibration sequence qualify 
all sample analyses in the entire analytical sequence as 
described below. 

ACTION: If any % breakdown has failed the QC criteria.in a 
PEM Verification calibration, review data beginning with 
the samples which followed the last in-control standard 
until the next acceptable PEW 6 qualify the data as 
described below. 

NA - YES 

u ,  - 

Form 0-6. Organic Data Val idation Checklist 
(Sheet 37 o f  46) 
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39.1 Calibration and GC Performance (continued) 

C r i t e r i a  f o r  aual i f icat ion:  

1) 4,4'-DDT Breakdown(> 20%): 
- 

- 
- 

Qua l i f y  a l l  posi t ive results f o r  DOT estimated (J). 

I f  DOT was not detected, but ODD and DOE are posit ive, then qua l i f y  
the quanti tat ion l i m i t  f o r  DOT as unusable ( R ) .  

Quali'fy posi t ive results f o r  ODD and/or ODE as presunptively present 
a t  an approximated quantity (NJ). 

- 
m: Reviewer should inspect the chromatograms t o  insure that DOT i s  not present 

but shi f ted out o f  ART window. 

2). Endrin Breakdown( > 20%) : 

- Qual i fy a l l  posi t ive results f o r  endrin estimated (J). 

- I f  endrin was not detected, but endrin aldehyde and endrin ketone 
are posit ive, then qual i fy the quanti tat ion l i m i t  fo r  endrin as 
unusable ( R ) .  

- Qua l i f y  posi t ive .results f o r  endrin ketone and endrin aldehyde as 
presumptively present a t  an approximated quantity (NJ). 

m: Reviewer should inspect the chromatograms t o  insure that endrin i s  not 
present but shi f ted out o f  RAT window. 

3)  Canbined Breakdown: I f  the combined 4,4'-DOT and endrin breakdown i s  greater 
than 30.0%: .- 

- Qua l i f y  a l l  posi t ive resul ts f o r  DOT and endrin wi th (J) and note i n  the 
Comnents Section and DVR that  these results may be biased low. 

I f  endrin was not detected, but endrin aldehyde and endrin ketone are posit ive. 
then qua l i f y  the quanti tat ion l i m i t  f o r  endrin as unusable (R) and indicate i n  the 
Comnants Section and DVR that  the endrin aldehyde and endrin ketone resul ts may be 
biased high. 

Qua l i f y  posi t ive resul ts f o r  endrin ketone and endrin aldehyde as presumptively 
present a t  an approximated quantity (NJ) and note i n  the Camrents Section and DVR that 
these results may be biased high. 

If DOT was not detected, but ODD and DOE are positive, then qua l i f y  the quantitation - 
l i m i t  f o r  DOT as unusable ( R ) .  

Qual i fy posi t ive results f o r  ODD and/or ODE as presumptively present a t  an approximated 
quantity (NJ) and note i n  the Camrents Section DVR that these 

results may be biased 
high. 

Form D-6. Organic Data Validation Checklist 
. (Sheet 38 o f  46) 
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39.1 Calibration and GC Performance (continued) 

39.1'.10 h e  the relative percent difference (RPD) values for all 
PEM analytes < 25.0%? 

ACTION: If no, qualify all associated data generated during the 
analytical sequence estimated (J/UJ). 

If the failing PER is part of.the initial calibration all 
samples are potentially affected. If the failed standard 
is a verification calibration. the associated samples are 
those which followed the last in-control standard until 
the next acceptable standard. 

- MOTE: 

39.1.11 Have all samples been injected within a 12-hour period beginning 
with.the injection of an Instrument Blank? 

ACTION: If no, use professional judgement to determine the 
severity of the effect on the data and qualify 
accordingly. 

39.1.12 Is the Pesticide Calibration Verification Sumnary form present 
and complete for each Individual Mixture-A( INDA) and Individual 
Mixture-B(1NDB) Verification Calibration analyzed? 

ACTION: If no, note on'RIR and notify the DV Manager/Designee. 
If missing del iverables are unavailable, document effect 
on the data in the C m n t s  Section and DVR. 

39.1.13 Are there any transcription/calculation errors between raw data 
.. and s u m r y  fonn? 
.. 

ACTION: If errors > 10% exists, note on RIR and notify the 
DV Manager/Designee, make any necessary corrections 
and note errors in the Carments Section. 

39.1.14 Do all standard retention times for each INDA and INDB 
Verification Calibration fall within the windows established 
by the initial calibration sequence? 

ACTION: If no, beginning with the samples which followed 
the last in-control standard. check to see if the 
chromatograms .contain peaks within an expanded 
window surrounding the expected retentlon times. 
If no peaks are found and the surrogates are visible, 
non-detects are valid. If peaks are present and cannot 
be identified through pattern recognition or using a 
revised RT window (step 38.1.4.1). qualify all positive 
results and non-detects as unusable ( R ) .  

39.1.15 Are RPD values for all verification calibration standard 
carpounds 25.0%? 

ACTIOII: If'the RPD is > 25.0% for the canpound being quantitated, 
qualify all associated data estimated (J/UJ). 

The "associated samples" are those which followed the last 
In-control standard up to the next passing standard 
containing the analyte which failed the criteria. 

m: 

Form 0-6. Organic Data Validation Checklist 
(Sheet 39 o f  46) 



. -  

I 

I ,. 4 8'44 
FERNALD ENVIRONMENTAL MANAGEMENT PROSECT 
QUALITY ASSURANCE PROJECT PLAN 

Revision 0.2 
18 October 1993 

Page 136.7 of 147 

40.1 Anal vt i cal Seauence Check 

40.1.1 Are the Analytical Sequence Check S u m r y  forms present 
and c q l e t e  for each column and each period of analyses? 

ACTION: If no, note on R I R  and notify DV Manager/Designee. 
If missing deliverables are unavailable, document 
effect on the data in the Comnents Section and OVR. 

40.1.2 Was the proper analytical sequence followed for each initial 
cal i bration and subsequent analyses? 

ACTION: If no, use .professional judgement to determine the 
severity of the effect on the data and qualify it 
accordingly. Generally, the effect is negligible 
unless the sequence was grossly altered or the 
calibration was also out of limits. 

' 41.1 Pesticide/PCE Identification 

41.1.1 Is the Pesticide/PCE Identification form complete for 
every sample in which a pesticide or PCE was detected? 

ACTION: If no, note on R I R  and notify OV Hanager/Designee. 
If missing deliverables are unavailable, d o c w n t  
effect on the data .in the Cannents Section and OVR. 

41.1.2 Are there any transcription/calculation errors between raw data 
and all associated sumnary forms? 

ACTIN: If errors > 10% exist, note on R I R  and notify 
DV Manager/Designee. Make necessary corrections 
and note errors in the Cannents Section and OVR. 

41.1.3 Are retention times ( R T )  of sample canpounds within the 
established RT windows for both analyses? 

ACTION: Qualify as unusable (R) all positive results not 
meeting RT window unless associated standard 
compounds are similarly shifted. The reviewer 
should use professional judgement to assign an 
appropriate quantitation limit. 

Reference US EPA Functional Guide1 ines concerning 
R I  shifts. 

m: 
41.1.4 Was GC/HS confirmation provided when required? 

ACTIoll: If no, notify OV Manger/Designee. and mention in 
Comnents Section and DVR. Oualify positive results 
for appl 1 cable si ngle-peak pesticides tentat i vel y 
identified ( N ) ,  unless supported by other evidence 
such as associated breakdown or parent canpounds. 

If a pesticide GC/WS confirmation was not performed 
the reviewer should inspect the semivolatile TIC spectra 
for evidence of pesticide compounds, such as chlorine 
splitting patterns. 

m: 

Form D-6. Organic Data Validation Checklist 
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40.1 Analytical Seauence Check (continued) 

41.1.5 Is the percent difference ( X  0) calculated for the 
posithe sample results on the two GC columns < 25.0%? 

ACTION: If no, qualify all associated positive data 
estimated (J). 

Check chromatograms for false negatives, especially 
the multiple peak compounds toxaphene and PCBs. 

ACTION: 

41.1.6 Were there any false negatives? 

ACTION: Use professional judgement to decide if the canpound 
If the appropriate PCB standards should be reported. 

were not analyzed, qualify the data unusable ( R ) .  

42.1 Multiple Peak Criteria For PCBs and Toxaohene 

42.1.1 Oid the laboratory provide chrytograms for PCBs and/or 
. toxaohene for: 

42.1.1.1 both columns? 

42.1.1.2 that were full scale and readable? 

ACTION: If no, for either of the above, note on R I R  and notify 
If usable data is not obtainable DV Hanager/Designee. 

use professional judgement to evaluate impact on the data 
and note in the Comments Section and DVR. 

42.1.2 For identified PCBs or Toxaphene are 60%. or a minimum of 3. 
.characteristic peaks present at the correct RRT and in the 
appropriate ratios? 

43.1 Compound Ouantitation and Reported Detection Limits 

, 

ACTIOM: Check the two highest analyte results outside the range of 
contamination for every sample, and insure that there are no 
transcription/calculation errors. 

Are there any transcription/calculation errors in Pesticide/PCB 
Analysis fonn results? 

43.1.1 

ACTION: If errors were found, verify/recalculate all other analyte 
values for that sample. 

m: Single-peak pesticide, PCB and toxaphene results must always 
be checked for rough agreement between the quantitative 
results obtained on the two GC columns. 

ACTIOII: The reviewer should use professional judgement to decide 
whether a much larger concentration obtained on one 
column versus the other indicates the presence of an 
interfering compound. If an interfering compound is 
indicated, the lower of the two values should be 
reported and qual if i ed as presumptively present at 
an approximated quantity (NJ). This necessitates a 
determination of an estimated concentration on the 
confirmation column. 
indicate that the presence of interferences has 
interfered with the evaluation of the second 
column confirmation. 

The Carment Section should 
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4 3 . 1  Comnound Ouanti tat ion and Reported Detection L imi ts  (continued) 
43.1.1 (continued) 

ACTION: If groups o f  re la ted  compounds co-elute the reviewer 
should u t i l i z e  the re ten t i on  index technique using 
the fol lowing formula t o  v e r i f y  t h e i r  presence. 

RT index = RT std. - R T  surr  1 
RT s td .  - RT surr  2 

Are the SOLS adjusted t o  r e f l e c t  sample d i l u t i o n s  and, where 
applicable. X moisture? 

43.1.2 

ACTION: I f  errors  are > 10%. note on R I R .  and n o t i f y  the DV Manager 
/Designee. 
any necessary corrections and note er rors  i n  the C m n t s  
Section and DVR. 

If corrected Forms are not avai lable. make 

ACTION: When a sample i s  analyzed a t  more than one d i l u t i o n ,  the lowest 
SOLS are used, unless a QC exceedance d ic ta tes the use o f  
the higher SOL data from the d i l u t e d  sample analysis. I f  
a sample was analyzed a t  more than one d i l u t i o n ,  use c r i t e r i a  
l i s t e d  i n  section 26.1.3 t o  determine which r e s u l t  t o  r4eport. 
and place a "Z" q u a l i f i e r  next t o  each analyte which i s  repeated 
from a d i f f e r e n t  analysis. 

m: This means tha t  each analyte w i l l  have the "Z" q u a l i f i e r  on 
every data sheet except one. 

ACTION: Quant i ta t ion l i m i t s  a f fected by large, off-scale peaks should be 
q u a l i f i e d  as unusable (R) .  I f  the interference i s  on-scale, the 
reviewer can provide an approximated quant i ta t ion l i m i t  ( U J )  f o r  
tach af fected canpound. 

44.1 Chromatogram Oual i t v  

44.1.1 Were basel ines,stable? 

44.1.2 Were any e lec t ropos i t i ve  displacement (negative peaks) o r  unusual 
peaks seen? 

ACTION: Address comnents under heading o f  "System Performance" i n  
Comnents section. 

45.1 F i e l d  Oupl icates 

45.1.1 Were any f i e l d  dupl icates submitted f o r  PEST/PCB analysis? 

ACTION: I f  yes, canpare the reported resu l t s  f o r  the duplicates, 
ca lcu late the d i f ference o r  RPD, and tabulate any 
data outside the  above F i e l d  Duplicate Action 
C r l t e r i a .  I f these c r i t e r i a  are not met, q u a l i f y  
the associated values i n  both the sample and duplicate 
estlmated (J /UJ) .  

ACTIN: Any gross va r ia t i on  between f i e l d  dupl icate resu l t s  must be 
addressed i n  the reviewer narrat ive.  However, i f  large 
dif ferences ex i s t ,  t h i s  should be confinned by the f i e l d  
sampl i ng team. 

- YES 

Form 0-6. Organic Data Val idat ion Check1 i s t  
(Sheet 42 o f  46) 
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Duplicate Difference 
Resul t or RPD 

4 5 . 1  Field Duplicates (continued) 

1- 

Field Duplicate Action Criteria 

I f  one or both duplicate values for any,analyte are 
< 5x CRDL, then both values should agree within f CRDL. 

If both duplicate values are > 5x CRDL then the RPD 
between the two results should be < 30%. 

- 
o 

o 

I 
(Attach extra sheets if necessary) 

Form 0-6. Organic Data Val idat ion Check1 i s t  
(Sheet 43 o f  46) 40' 
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4 6 . 1  COMMENTS SECTION 

4 6 . 1 . 1  The release description and exceptions, i f  any, are noted below with reason(s) for 
Any laboratory deficiencies also rejectionJR) or qual i f icat ion as estimated ( J ) .  

should be noted i n  th is  sectton. 

Form 0-6. Organic Data Validation Checklist 
(Sheet 44 o f  46) 
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4 6 . 1 . 1  (Continuation) 

Form 0-6. Organlc Data Validation Check1 1st 
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46 .1 .  1 (Continuation) 

.. 

Rev i ewer : s 
Signature 

Form 0-6. Organic Data Val idat ion Checklist 
Date 

(Sheet 46 o f  46 1 
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ORSANIC DATA VALIDATION S W A R Y  REPORT 

- 
Release No. 

Cmoound( s 1 

!I% Matrix gual i f  ier - 

Samle ID(s) 

Reasonfs) for 
gualification 

~~ ~ 

Validator: Date: 

Coordinator Review/Approval : Date: 

Qual i f  i er Codes Entered by: Date: 

Qual i f  i er Codes Revi erad/Approved By: Date: 

Form D-7. Organic Data Validation Sumnary Report ~ 
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I N O R W I C  DATA VALIDATION CHECKLIST 

Release Number - 
Project 
Analytical Support Level 
Sampl e Numbers : 

- NOTE:[ ] 

1.1 SCQ Requirknts 

is desired response (requiring no action) in the following check list. Form references 
For ASL 8. check "NA" for criteria that are not applicable. are for CLP-like data only. 

NA - YES - 

1.1.1 Has a OC Review Checklist, Field Data u -  - 
Validation Checklist and Field Data Validation 
Swrmary Report been canpleted? 

ACTION: If no, complete a Request for Additional 
Infonnation/Resuknittal (RIR) fonn and notify 
the Data Validation (DV) Manager/ Designee. 

ACTION: Review listed documents and compiled results to qualify 
data. Refer to the SCQ if specific problems are 
identified. 
be addressed and justified in the C m n t s  Section. 

All Field Data Validation discrepancies must 

. .  
1.2' Offsite Chain-of-Custody (COC) Transfer Records and 

Laboratory llarratlve 

1.2.1 Was a Method Reference listed for each 
anal ysi s? 

1.2.2 Are the Offsite COC Transfer Records (OCTR) 
present for all samples? 

ACTION: If response is no, note on Request for Additional 
Infomation/ Resubmittal (RIR) fonn and notify the 
DV Manager/Designee. 

1.2.3 Do the OCTR or Lab Narrative indicate any 
problems with sample receipt, condition 
of samples, analytical problems or special 
circunstances affecting the qual i ty of the 
data? 

ACTION: If response is yes. use professional 
judgement to evaluate the effect on 
the quality of the data. 

Form D-8. Inorganic Data Val idation Check1 i s t  
(Sheet 1 o f  18) 
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1 . 2 . 4  Sample Hold T i m e  and Preservation Requirements 

AcflDll: Examine Request For AnalysisKhain- 
o f  -Custody Request (RFAKOC) as we1 1 
as the d igest ion logs t o  ensure t h a t  
the proper preservation and hold ing 
time c r i t e r i a  were met: 

.. 

AOUEOUS SAMPLE 
ANALYSIS PRESERVATION HOLD TIME. 

Cyani de pH > 12.0 14 days 
Mercury pH < 2.0 28 days 
Metals pH < 2.0 180 days 

The preservation required f o r  s o l i d  and 
aqueous samples i s  storage a t  4 "e (i2 "1. 

Hold t i m e  i s  measured fran date o f  
c o l l e c t i o n  t o  date o f  analysis f o r  metals 
and d i s t a l l a t i o n  f o r  cyanide. 

1.2.4.1 Were a l l  samples proper ly  preserved 
and analyzed w i t h i n  the hold ing t ima c r i t e r i a ?  

ACTIOW: L i s t  exceeded hold times i n  the 
Carmants Section and note a po ten t i a l  b ias 
low. Q u a l i f y  a l l  data as estimated (J/UJ). 

ACTION: I f  holding times were severely exceeded 
( >  2X l i s t e d )  the revieuer may use professional 
judgement t o  q u a l i f y  data < IDL unusable (R) .  

ACTION: I f  sample temperatures were not  4"e ( f 2 )  
upon receipt ,  the reviewer should use professional 
judgement i n  q u a l i f y i n g  the data. 

ACTIOW: I f  aqueous samples were n o t  a t  t he  approprlate 
pH q u a l i f y  data as estimated (J/UJ). 

COmWTS: 

1.3 R a r D a t a R e v i e u  
2 3 %  - NA 

1.3.1 Digest ion Log f o r  GFAA/ICP present? u -  - 
1 . 3 . 2  Preparation Log f o r  Mercury (Hg) present? 

1.3.3 D i s t i l l a t i o n  Log f o r  Cyanide (CN) present? u ,  - 
1.3.4 Are pH values present on the Digestion/ 

D i  s t i  11 a t i  on Logs? 

ACTIoll: I f  no, submit R I R  form t o  the DV Manager/ Designee. 
I f unable t o  obtain, note i n  the Carments Section and 
q u a l i f y  data as estimated (J/UJ). 

Form D-8. Inorganic Data Val idation Checklist 
(sheet 2 o f  18) 
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1.3 Raw Data Review (cont . )  
- 

1.3.5 

1.3.6 

Percent so l i ds  data present f o r  s o l i d  samples? 

Preparation dates present on Digestion/ 
D i s t i l l a t i o n  Logs? 

1.3.7 Measurwent readout present: 
ICP? 
Flame AA? 
Furnace AA 
Mercury? 
Cyani de? 

1.3.6 A l l  raw data present t o  support a l l  sample 
analyses and QC operations? 

ACTION: I f  no, submit R I R  fonn t o  the DV Manager/ Designee. 
I f  unable t o  obtain, note i n  the Carments Section 
and q u a l i f y  data as estimated (J/UJ). 

u 
Ll u u 
Ll 

1.4.1.1 Was a blank and a t  least  1 standard used 
t o  es tab l i sh  the ICP analy t ica l  curve? 

1.4.1.2 Was a blank and a t  least  3 standards, 1 o f  which 
was a t  the Contract Required Detection L i m i t  (CRDL) 
used t o  establ ish the GFAA analy t ica l  curve? 

1.4.1.3 Was a blank and a t  least  4 standards used t o  
establ ish the curve f o r  the Hg analysis? 

1.4.1.4 Was a blank and a t  least  3 standards, one o f  which 
was a t  the CRDL used t o  establ ish the CN ana ly t i ca l  
curve? 

ACTIOII: I f  no, qua l i f y  data estimated (J/UJ). 

ACTIoll: I f  the instrument was not ca l i b ra ted  d a i l y  o r  
each t i m e  i t  was setup, q u a l i f y  a l l  associated 
data unusable (R) and note i n  the Comnents Section. 

1.4.1.5 Are a l l  c a l i b r a t i o n  curve's corre la t ion 
coe f f i c i en ts  > 0.995 

WOfE: The reviewer must recalculate a minimum 
o f  1 o r  2 o f  the co r re la t i on  coe f f i c i en ts .  

ACTION: If no, q u a l i f y  associated resu l t s  asti-mated 
(J/UJ) and note i n  the Canents Section. 

Form D-8. Inorganic Data Val idat ion Check1 i s t  
(sheet 3 o f  18) 
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gUNIFIERS IILTALS CYANIDE r n C I R Y  

Qualify results . 3049% ( R )  3044% ( R )  30-79% ( R )  
estimated (J/UJ) 111-125% ( R )  116-130% (R )  121-135% ( R )  

Qualify results > 125% ( R )  > 130% (R )  > 135% ( R )  
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Qualify all results < 30% (R )  < 30% (R )  < 30% (R) 
, unusable (R )  

1.4 Data Validation and Verification (cont.) - YES - 
1.4.2 Initial and Continuing Cal i bration Verifications 

1.4.2.1 Present and complete for all metals and CN? 1l 
ACTION: If no, submit RIR to DV Manager/Oesignee. 

If unable to obtain, note in the Camnents Section 
and qualify data as estimated ( J / U J ) .  

1.4.2.2 Are all ICP & GFAA ICVs and CCVs within 

1.4.2.3 Are all CN ICVs and CCVs within 85-115% 

1l 

L1 
90-110% control limits (80-120% for Hg)? 

ACTIM: If no. circle all values on data 
swnnary sheet that are outside control windows. 

ACTION: If a CCV is out, apply the following criteria 
to all data before and after. untll you come 
to a good standard. 
in the following Table to all data from the run. 

1.4.2.4 Was continuing calfbration performed every 10 samples 
every 10 samples or every 2 hours, whichever is less? 

ACTION: If no, use professional judgement to determine 

For ICV apply the criteria 

u 

the usabi 1 i ty of the data. 

Page 136.18 of 147 

1.4.3 Contract Required Detection limit Standards (CRDL) 
for ICP (CRI) and GFAA (CRA) 

1.4.3.1 For ICP was a CRI analyzed both after u ,  - 
the ICV/ICB and before the final CCV/CCB. for each 
analysis or every 8 hours, whichever is more frequent? 

m: CRI for A1 , Ea. Ca, Fe, Mg. Na and K is not 
required. 

Form 0-8. Inorganic Data Validation Checklist 
(sheet 4 o f  18) 
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1.4 Data Validation and Ver i f i ca t i on  (Cant.) 

1.4.3.2 Was the concentration o f  the C R I  2x CRDL? 

1.4.3.3 For GFAA was a CRA analyzed a f t e r  the ICV/ICB? 

1.4.3.4 Are CRA and C R I  recoveries within the 
advisory l i m i t s  (80-120%)? 

1.4.3.5 Was a mid-range c a l i b r a t i o n  v e r i f i c a t i o n  
standard d i s t i l l e d  and analyzed f o r  CN? 

- ROTE: Find the r e s u l t s  f o r  t he  mid-range 
standard i n  the raw data. 

ACTIMI: C i r c l e  a l l  values on the s u m r y  sheet 
tha t  are outside acceptance windows. 

ACTION: I f  no, note t h i s  i n  the  C m n t s  Section. Use 
t h i s  information i n  conjunction with other resu l t s  
t o  q u a l i f y  data. 
on CRDL data alone.) 

(Data should not be q u a l i f i e d  based 

1.4.4 Blanks (Form 31  

1.4.4.1 Present and canplete f o r  each method, concentration I L L -  - 
concentration range and matrix, o r  each ana ly t i ca l  
batch. whichever i s  more frequent? 

. .  
..1.4.4.2 For both GFA4 and I C P  when both are used f o r  

the same analyte? 
L1 

1.4.4.3 Was an i n i t i a l  c a l i b r a t i o n  blank analyzed? L 1 -  - 
1.4.4.4 Was a cont i nui ng ca l  i b r a t i  on blank analyzed 

a f t e r  every 10 samples o r  every 2 hours 
(whichever i s  more frequent)? 

1.4.4.5 Was a preparation blank analyzed f o r  
each method, matr ix  type and d igest ion 
batch? 

ACTION: 

ACTION: 

I f  no, n o t i f y  the OV Manager/ Designee, 

Use professional judgement t o  determine 
whether resu l t s  > IDL should be qua l i f i ed .  

Ll 

Form D-8. Inorganic Data Val idation Checklist 
(sheet 5 o f  18) 
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Anal vte - F i e l d  preo - IC8 E 
Blank Blank 

- 
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Action Level S a a l e s  A f f e c t e d  

1.4 Data Val idat ion and V e r i f i c a t i o n  (cont . )  
- 

1.4.4.6 Are a l l  blank r e s u l t s  below the IDL? 

ACTION: I f  no, complete the Blank Act ion Table 
with the highest l eve l  o f  contamination f o r  
each blank type t o  determine how t o  q u a l i f y  
the associated samples. 

The preparation blank f o r  mercury i s  the s a m  
as the c a l i b r a t i o n  blank. 

m: 

The Action Level f o r  a l l  analytes i s  Sx the highest concentration o f  any 
associated blank. 
d i l u t e d  should be m u l t i p l i e d  by the concentrat ion/d i lu t ion fac to r .  Pos i t i ve  
sample r e s u l t s  less than the ca lcu lated Act ion Level should be q u a l i f i e d  "U". 

The fo l lowing ca l cu la t i on  i s  used t o  detennine the equivalent blank Action 
Level when comparing aqueous and s o l i d  materials. 

Conversion from pg/1 t o  mg/kg: 

Conc. f u a / L )  x F.V. f m l l  x 1L x x lma 

The Action Level for  samples which have been concentrated or 

s q .  wgt. (9) 1000~1 l k g  1OOw = mg/kg 

F.V. = f i n a l  volume 

ACTIoll: Q u a l i f y  data according t o  appl icable c r i t e r i a  and 
l i s t  act ions below: each blank type t o  determine 
how t o  q u a l i f y  the associated samples. 

Form D-8. Inorganic Data Val idation Check1 i s t  
(sheet 6 o f  18) 
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1.4 Data Val idat ion and V e r i f i c a t i o n  (cont.) 
- 

1.4.4.7 Are a l l  absolute values f o r  blank concentrations 
< CRDL? 

ACTION: I f  no, samples associated w i th  the blank 
and having an absolute analyte concentration 
< lox the absolute blank concentration are 
q u a l i f i e d  unusable ( R ) .  

1.4.5 I C P  Interference Check Samle (Form 41 

1.4.5.1 Present and complete? 

.- 

- NOTE: Not required f o r  furnace AA, 
flame AA, mercury, and cyanide. 

1.4.5.2 Was an I C s  analyzed a t  the beginning 
and end o f  run (or  a t  least  twice every 8 hours)? 

ACTION: I f  no. q u a l i f y  as estimated (J) a l l  samples 
f o r  which A l .  Ca. Fe. o r  Hg i s  higher than 
i n  the I C s .  

1.4.5.3 Are a l l  Interference Check Sample resus l ts  
resu l t s  within control l i m i t s  (80-120%)? 

ACTION: I f  no. c i r c l e , a l l  values tha t  are more than 
+/- 20% o f  t r u e  o r  establ ished mean value. 

When ICs recoveries are la it i s  o f ten  
necessary t o  use the ICs data i n  conjunction 
w i th  other q u a l i t y  cont ro l  resul ts ,  and t o  
perfonn a canparison o f  the na t i ve  analyte 
l eve l s  i n  the sample with those i n  the I C s .  

- ROTE: 

1.4.5.3.1 Is ICs recovery 2 121x7 

ACTIOII: I f  yes. qua l i f y  resu l t s  f o r  analytes 
with h igh recoveries estimated (J), 
i n  samples with A l ,  Ca, Fe o r  
Hg 2 50% I C s  levels. 

B: There i s  no e f f e c t  on data < IDL. 

1.4.5.3.2 I s  ICs recovery 2 50%. < 79x7 

ACTIOII: I f  yes. q u a l i f y  resu l t s  for 
analytes w i t h  low recoveries 
estimated (J /W) ,  i n  samples 
with A l .  Ca; Fe o r  Hg 2 50% 
I C s  leve ls .  For samples with 

'A1 , Ca. Fe o r  Mg < 50% ICs l eve l s  
evaluate the matr ix  spike and LCS 
and use professional judgement t o  
determine impacts on data > IDL. 

Form D-8. Inorganic Data Validation Check1 ist 
(sheet 7 o f  18) 
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1.4 Data Validation and Verification (cont.) 
- 

1.4.5.3.3 Is ICs recovery 5 SO%? 

ACTION: If yes, qualify results for 
analytes with low recoveries 
estimated (J), In samples with 
Al. Ca. Fe or Hg 2 50% ICs levels. 
For data < IDL and.for samples with 
Al. Ca, Fe or Hg < 50% ICs levels 
evaluate the matrix spike and 
LCS recoveries and use professional 
judgement to determine impacts on data IDL 

1.4.6 Spiked Sample Recoverv (Form 5Al 

WOTf;: Not required for Ca, Mg. K. and Na (both matrices), Al. 
and Fe (soil only). 

1.4.6.1 Present and complete for each method, concentration u -  - 

1.4.6.2 Present bnd complete for both GFAA and ICP when 

range, matrix or analytical batch. whichever is more 
frequent? 

u -  - 
used for the s a n e  analyte? 

ACTION: If no, note on RIR and contact the 
Manager of Data Validation/Designee. 

ACTION: If unable to obtain sample spike data, 
qualify all data > IDL and < 4x the 
spiking level as estimated ( J ) .  

If one spiked sample was analyzed for more 
than 20 samples, use professional judgement 
to determine whether results > IDL should be 
qualified estimated (J). 

m: 

1.4.6.3 Was the field blank used as the spiked sample? - u -  
a: Matrix spike analysis should not be perfonned 

on a field blank when it is the only aqueous sample 
in the Release Number. 

ACTION: If yes. use professional judgement to detennine 
whther data should be qualified. 

1.4.6.4 Are all recoveries within control limits (75125%). u -  - 
ACTION: Circle all values that ,are outside 

control 1 imi ts (75-125%). 

Form D-8. Inorganic Data Validation Checklist 
(sheet 8 o f  18) 
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< 75% 

> 125% 

< 30% 
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> 4x spike no e f f e c t  no e f f e c t  Low 

> 4x spike no e f f e c t  no e f f e c t  High 

< 4x spike R J Extremely 

1.4 Data Val idat ion and Ver i f i ca t i on  (con:.) 
- 

< 75%. > 30% 

> 125% 

1.4.6.4.1 I f  no, i s  sample concentration greater than 
greater than o r  equal t o  fou r  times ( 2  4x) 
spike concentration? 

- MITE: I f  the sample concentrat ion i s  1. 4x 
the spike added, spike contro l  l i m i t s  
do not apply. 

ACTION: I f  no, c i r c l e  those analytes on fonn(s) 
which correspond t o  spike recoveries outside 
control 1 i m i t s  and sample concentrations 
< 4x the sp ik ing l eve l .  

< 4x spike J J Low 

< 4x spike no e f f e c t  J High 

NA - 

ACTION: Q u a l i f y  resu l t s  according t o  the fo l l ow ing  
Spike Action tab le  and note i n  the 
Comnents Section, along with the probable 
d i rec t i on  o f  bias: 

u ,  - 1.4.6.4.2 Are resul ts  outside the contro l  (75-125%) 
q u a l i f i e d  with "N" on Inorganic Analysis 
Data Sheet(s) and Spike Sample Recovery Form(s)? 

ACTION: If no. manually correct ,  submit R I R  request 
t o  DV Manager/Designee t o  have the laboratory  
confirm/correct the e r r o r  and note i n  the 
Comnents Section. 

a: If both matr ix  spike and ana ly t i ca l  spike recoveries 
are e i t h e r  h igh o r  low. t h i s  ind icates a spec i f i c  matr ix  
interference and may not  effect other sample resul ts .  
these circumstances only  q u a l i f y  the associated analytes i n  the 
sample used f o r  spike recovery estimated (J/UJ). Also q u a l i f y  
analytes i n  samples where the ana ly t i ca l  spike recoveries were 
s im i la r  t o  the spiked sample. 

ACTION: I f  predigestion spike recovery i s  outside o f  QC c r i t e r i a  a post- 
d igest ion spike (Fonn SA) i s  required f o r  a l l  methods except 
furnace analyses and Ag. 
resul ts ;  however, t h i s  information must be included i n  the sunrnary 
report.  

Under 

This data i s  not used t o  q u a l i f y  sample 

ACTION: I f  post-digestion spike recovery i s  < 30%, qua l i f y  a l l  associated 
resu l t s  < IDL unusable (R). 
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1 .4  Data Va l i da t i on  and Ver i f i ca t i on  (cont.) 
- 

1 . 4 . 7  Lab Ouplicates [Form 6 1  

1 . 4 . 7 . 1  Present and complete for  each method, concentrat ion 
concentration range. matr ix  o r  ana ly t i ca l  batch, 
whichever i s  more frequent? 

1 . 4 . 7 . 2  Present and canplete f o r  each 20 samples? 

1 .4 .7 .3  Present and canplete f o r  both GFAA and I C P  
when used f o r  the same analyte? 

ACTION: I f  the dupl icate sample frequency c r i t e r i o n  was 
not met. n o t i f y  the OV Manager/Designee and mention 
i n  the Carments Section. 

ACTION: Use professional judgement t o  detennine e f f e c t  on 
resu l t s  > IDL. 

1 . 4 . 7 . 4  Was the f i e l d  blank used f o r  the dupl icate analysis? 

m: Duplicate analysis should not  be performed on a 
f i e l d  blank when i t  i s  the only  aqueous sample 
i n  the Release Number. 

1l 

1 . 4 . 7 . 5  Are a l l  RPD values w i t h i n  contro l  l i m i t s  o f  2 20% u -  - .. (f 35% f o r  so l ids)  f o r  sample values > 5x CRDL, and f CRDL 
(2 2x CRDL f o r  so l i ds )  f o r  sample values c 5x CRDL. inc lud ing 
the case when only one o f  the dupl icate sample values i s  < 5x CRDL? 

.. 

1 . 4 . 7 . 5 . 1  I f  no, are a l l  r e s u l t s  outside the contro l  l i m i t s  u ,  - 
q u a l i f i e d  w i t h  an as te r i sk  on Fonn Is and Form 6? 

ACTIoll: I f  no, manually correct ,  submit R I R  request 
t o  DV Hanager/Designee t o  have the laboratory 
confirm/correct t he  e r r o r  and note i n  the 
Comnents Section. 

1. RPD i s  not  ca lcu lab le f o r  an analyte i f  the 
sample - dupl icate p a i r  values are < IDL o r  i f  
resu l t s  f a l l  within the range o f  blank contamination. 

2. Subst i tu te  IDL ' fo r  CRDL when IDL > CRDL. 

3 .  I f  laboratory  sample o r  dupl icate r e s u l t  i s  
considered imprecise due t o  HSA c o e f f i c i e n t  
o f  co r re la t i on  o r  dupl tcate i n jec t i ons  c r i t e r i a ,  do not  apply prec is ion 
c r i t e r i a .  

1 . 4 . 7 . 6  Were f i e l d  dupl icates analyzed? Li - - 
ACTIOU: If yes. ca lcu late the RPD between 

the reported r e s u l t s  f o r  the f i e l d  
dupl icates using the fo l l ow ing  formula: 

S = sample RPD = IS - D l  x 100 
0 = dupl icate ( S  + D)/2 

Form 0-8. Inorganic Data Val idation Check1 1st 
(sheet 10 o f  18) 
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1.4 Data Validation and Verification (cont.) 

- 
NA - YES 3 - 

1.4.7.6.1 Were field duplicate results within the u ,  - 
corresponding control limit criteria specified 
in section 1.4.7.5 for laboratory duplicates of 
the same matrix? 

ACTIN: If no qualify the'associated values in 
both the sample and duplicate sample 
estimated (J/UJ). 

1 . 4 . 8  Laboratory Control Sample (Fom 71 
I - NOTE: LCS i s  not required for aqueous Hg and Cyanide analyses. 

1.4.8.1 Was one LCS prepared and analyzed at the beginning 
the beginning for water samples? 

1.4.8.2 Was one LCS prepared and analyzed at the beginning 
for solid samples? 

1.4.8.3 Was one LCS prepared and analyzed each for GFAA 
and ICP when both are used for the same analyte? 

ACTION: If no, for any of the above. notify the 
OV Manager/ Designee. note in the Camnents 
Section and qualify estimated ( J )  all data 
for which LCS was not analyzed. 

1.4.8.4 Are all aqueous LCS values within the control limits 
control limits of 80-120% (exceptions: Ag and Sb)? 

ACTION: If i o ,  circle all LCS values outside control 
limits, note in the Cannents Section and qualify 
data as outlined below: 

> 120% I no effect I J 

1.4.8.5 For the solld LCS are the Found values within the control u -  - 
1 imits for a1 1 analytes? 

ACTION: If no, qualify data according to the following criteria: 

If LCS recovery is outside of control limits qualify all 
results > IOL estimated ( J ) .  

If LCS recovery is below control limits qualify all 
results < IOL estimated (UJ). 

If LCS recovery i s  above the control limits all results 
< IDL are acceptable for use. 

- NOTE: 

Form D-8. Inorganic Data Val idation Check1 ist 
(sheet 11 o f  18) 
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1 . 4 '  'Data Validation and Verification (cont.) 
- 

1.4.9 ICP Serial Dilution (Form 92 

m: Serial dilution control limits apply only to 
analytes with initial concentrations equal to 
or gredter than 50 x IDL and which are not 
rejectable due to blank contamination. 

1.4.9.1 Present and canplete for each method, concentration u ,  - 
range. matrix or analytical batch. whichever is more frequent? 

ACTION: If the Serial Dilution frequency criterion was not met, 
note in the Camnents Section and notify the 
DV Hanager/Designee. 

ACTION: Use professional judgement to determine effect on 
results > IDL. 

1.4.9.2 Was the field blank used for the Serial Dilutrion analysis? 

ACTION: If yes, notify the DV Manager/ Designee. 

- MOTE: Serial Dtlution analysis should not be perfonned 
on a field blank when it is the only aqueous sample 
in the Release Number. 

1.4.9.3 Does any analyte with initial concentration 
> 50 x IDL have a X D > 10x1 

.. 
.. ACTION: If yes, circle those values that are outside 

-. control limits and qualify results for these 
analytes estimated (J). 

All results should be in units of pg/L. - NOTE: 

COMMENTS: 

If not, convert. 

1.4.10 Verification of Instrument Parameters 

1.4.10.1 guarterlv Instrument Detection Limits (Fonn 101 

1.4.10.1.1 Are IDLs present for all. analytes and 
instruments used (exception cyanide)? 

ACTIOW: If no, note on R I R  and notify the 
DV Manager/Designee. 

1.4.10.1.2 Are IDLs present for both CFAA and ICP 
when both are used for the s a m  analyte? 

ACTIOII: If no, note on R I R  and notify the 
OV Hanager/Designee. 

Form D-8. Inorganic Data Validation Checklist 

+q (sheet 12 of 18) 
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1.4 Data Val idat ion and V e r i f i c a t i o n  (cont.) 

NA - - YES . 
- 

1.4.10.1.3 Are any IDLs > CRDL f o r  any analyte? - u -  

1.4.10.2 

1.4.10.3 

.. 

1.4.10.1.3.1 I f  yes, are a l l  associated sample 
concentrations > 5x IDL? 

ACTION: If no, q u a l i f y  a l l  r esu l t s  
< Sx IDL as estimated (J/UJ). 
mention i n  Comnents Section and 
n o t i f y  the DV Manager/ Designee. 

Annual I C P  Interelement Correction Factors (Form 111 

1.4.10.2.1 Present? 

Ll 

ACTION: I f  no, note on R I R  and n o t i f y  the 
DV Hanager/Designee. 

Linear Ranaes (Form 121 

1.4.10.3.1 Are quar ter ly  I C P  Linear Ranges present? L l -  - 
ACTION: If no, note on R I R  and n o t i f y  the 

OV Manager/ Designee. 

1.4.10.3.2 Was any I C P  r e s u l t  higher than the Linear 
Range? - L l -  

1.4.10.3.3 Was any sample r e s u l t  higher than the 
highest c a l i b r a t i o n  standard f o r  non-ICP 
parameters? Ll 
1.4.10.3.3.1 I f  yes, f o r  e i t he r  o f  the above, L l ,  - 

was the sample d i l u t e d  t o  obta in  
the r e s u l t  on the Inorganic Analysis 
Data Sheet? 

ACTION: If no, q u a l i f y  r e s u l t s  as 
estimated (J) and n o t i f y  
the OV Hanager/ Designee. 

1.4.11 Graohite Furnace Atomic Absorntion (GFAAI OC Analvsis 

1.4.11.1 Are dupl icate i n jec t i ons  present i n  furnace raw data L J -  - 
(except during f u l l  Method o f  Standard Additions) fo r  
each sample analyzed by GFAA? 

ACTIoll: I f  no, q u a l i f y  the data unusable (R) f o r  which 
dupl icate i n jec t i ons  were not perfonned and 
n o t i f y  the DV Manager/Designee. 

Form D-8. Inorganic Data Val idation Check1 ist 
(sheet 13 o f  18) 
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1.4 Data Va l i da t i on  and V e r i f i c a t i m  (cant.) 

1.4.11.2 1 Do Relat ive Standard Deviations (RSD) o r  Coe f f i c i en t  
o f  Variat ions (CV) f o r  dupl icate i n j e c t i o n  resu l t s  agree 
w i t h i n  20% f o r  concentrations greater than CRDL? 

I f  no, were the analyses re-run? 

ACTIONS: 

1. 

1.4.11.2.1 

I f  no, q u a l i f y  the data estimated ( J )  f o r  which RSD 
o r  CV > 20% and n o t i f y  the DV Manager/Designee. 

I f  the RSD/CV f o r  the rerun sample > 20% q u a l i f y  
the data estimated (J). 

2 .  

1.4.11.2 Was the GFAA scheme fol lowed as described i n  3/90 SO0 p. E-22? 

ACTIONS: 

1. I f  the GFAA scheme was not followed c o r r e c t l y  use 
professional judgement t o  determine i f  the data should 
be q u a l i f i e d  and n o t i f y  the DV Manager/Designee. 

2. I f  MSA i s  required but has not been performed, q u a l i f y  the 
data as estimated ( J / W ) .  

I f  any o f  the samples analyzed by MSA were not  spiked a t  the 
appropriate leve ls ,  q u a l i f y  the data as estimated (J /UJ) .  

3 .  
.. 

1.4.11.'3 Are ana ly t i ca l  spike recoveries > 85% and < llS%? 

GFAA raw data? 

=TIM: If yes. manually c o r m t .  mention i n  the  
Comnents Section and n o t i f y  the 
DV Manager/Designee. 

1.4.11.5 Were any samples d i l u t e d  beyond the requirements o f  
the contract? 

ACTIOU:. I f  yes, mention i n  the Carments Section and n o t i f y  
the DV Manager/Designee. 

Form D-8. Inorganic Data Val idat ion Check1 1 s t  4 \9 
I-L-..L 9 1  -8 le\ ~~~ 
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1.4 Data Val idat ion and Ver i f i ca t i on  (cont.) 

- 
1.4.12 Method o f  Standard Addit ion Results (Form 81 

1.4.12.1 Were required MSAs performed? 

a: MSA analysis i s  required when the  
post-digestion spike recovery i s  
> 40% and < 85%, o r  > 115% and the  
sample absorbance > 50% spike absorbance. 

. .  
1.4.12:2 Are..,MSA co r re la t i on  c o e f f i c i e n t s  > 0.995? 

1.4.12.2.1 I f  no, w'as the M A  rerun? 

ACTION: I f  the required MSA was not  
performed, o r  i f  a co r re la t i on  
c o e f f i c i e n t  < 0.995 and the 
analysis was not rerun once, 
q u a l i f y  the associated r e s u l t  
as estimated (J/UJ). 

ACTIOW: If no, q u a l i f y  any r e s u l t  
corresponding t o  a co r ra l  a t  i on 
c o e f f i c i e n t  < 0.995 estimated (J/UJ). 

ACTIOII: I f  two %As were perfonned f o r  the same 
sample analyte v e r i f y  t h a t  the laboratory 
reported the value wi th the  highest 
co r re la t i on  c o e f f i c i e n t  . 

m: MSA i s  no t  required on LCSs and preparation 
blanks. 

1.4.13 Water Content o f  So l i d  Matrix Samples 

m: I f  there i s  more water than so l i ds  i n  a sample analyzed as 
a so l id .  the data i s  most l i k e l y  inaccurate due t o  d i f f i c u l t y  
i n  obtaining a representative/hanogenous sample f o r  analysis. 
This approach i s  taken even i f  the r e s u l t s  have been 
corrected f o r  the % moisture present. 

1.4.13.1 Is so l i ds  content i n  s o l i d  matr ix  Samples <SO%? u -  - 
ACTION: I f  yes. qua l i f y  a l l  data not previously 

re jected o r  q u a l i f i e d  due t o  other c r i t e r i a  
as estimated (J/UJ). 

1.4.14 Dissolved/Unfi l tered Analvtes 

1.4.14.1 Were any analyses perfonned.for dissolved - u  
as well  as t o t a l  analytes f o r  the same 
sample(s)? 

ACTIO#: I f  yes. prepare a l i s t  comparing 
dif ferences between a1 1 d i  ssol ved 
and u n f i l t e r e d  analytes. Canpute the 
dif ferences as a percent o f  the t o t a l  
analyte on ly  when the dissolved 
concentration i s  both > CRDL and 
> u n f i l t e r e d  concentration. 

Form 0-8. Inorganic Data Val idation Check1 i s t  
(sheet 15 o f  18) 
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1.4 Data Val idat ion and V e r i f i c a t i o n  (cont . )  

- 
1.4.14.2 Is the concentrat ion o f  any dissolved 

dissolved analyte > i t s  t o t a l  concentration 
by more than 15X? 

I s  the concentrat ion of any dissolved 
( f i l t e r e d )  analy te > i t s  t o t a l  
concentration by more than 50%. 

ACTIONS: 1. I f  more than I S ,  q u a l i f y  
the appl icable dissolved 
values as estimated (J). 

1.4.14.3 

2 .  I f  more than 50%. q u a l i f y  
the appl icable dissolved values 
as estimated (5) and add a note 
i n  the C m n t s  Section. 

1.4.15 Fans 

1.4.15.1 Are a l l  the Forms labeled w i t h  the 
laboratory name, Release Number, 
Laboratory Sample Number, FERMCO 
Sample Number, correct  un i t s ,  and 
matr ix? 

ACTIONS: I f  no, note i n  the Comnents 
Section and n o t i f y  the 
OV Manager/Oesignee. 

1.4.15.2 Do any canputat i on/ t ranscr i  p t  i o n  errors  
exceed 10% o f  the reported values on 
any forms? 

- YES - NO - NA 

ACTIONS: 1. I f  yes. note i n  the Comnents 
Section, complete an R I R  and n o t i f y  
the OV Manager/Designee. . Correct 
the e r r o r  by p lac ing a l i n e  through 
the incorrect  entry, i n i t i a l i n g  and da t i ng  
it, then w r i t i n g  i n  the correct  value. 
Upon a r r i v a l  from the laboratory corrected 
copies sha l l  be placed w i t h  the data package. 

2. I f  e r ro rs  were i den t i f i ed ,  reca lcu la te /ve r l f y  a l l  
other analyte values f o r  t ha t  sample f o r  t h a t  
s p e c i f i c  analysis type ( ICP,  Cold Vapor, e tc . ) .  

m: Check a l l  Fonns against raw data. 

LL, 
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2.1 Comnents Section 

2.1.1 The release description and exceptions. i f  any, are noted below with reason(s) for qualifications. 
In addition, any laboratory deficiencies noted Previously should be s w r i z e d  in this section. 

- 

Form 0-8. Inorganic Data Val idation Checklist 
(sheet 17 o f  18) 
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2 . 1  Comnents Section (cont . )  

(Cont 1 nuati on 1 
- 

Reviewed by: L 
S i  gnatute Date 

Form 0-8. Inorganic Data Val idation Checklist 
(sheet 18 o f  18) 
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INOR6ANIC/CONVENTIONAl DATA VALIDATION S W Y  REPORT 

- 
Release No. - Matrix gual i f  i e r  

Cmpound/Anal vte: 

Sample I D ( s 1 :  

Reason(sl f o r  

ASL 

Validator: Date: 

Coordinator Review/Approval : Date: 

Qual i f i e r  Codes Entered by: Date: 

Qual i f ier  Codes RevlewedlApproved By: Date: 

Form D-9. Inorgani c/Convent i onal Data Val i dati on Sumnary Report 
(Sheet 1 o f  2) 
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FaRW D-FS-F-3694 INSTRUCTIONS 

WULWICE FOR CmPLfTIOW OF IMR6MIC/CONVElTIOML DATA VALIDATION S W Y  REPORT 

1. Each Inorganic/Conventional Data Val idation Sumnary Report Fom can include multiple samples, 
cmpound/analytes. and reasons for qualification, but all samples and compounds/analytes must be from 
the same release package, have the same matrix, and have the same qualifier code. 

The following is a template (i.e.. c m n  language) of problems/concerns which should be used to 
categorize the reasons for qualification: 

2 .  

QC Review/Field Data Validation 

Hold time 

Contamination ( ID compounds/anal ytes detected) 

Matrix Spike/Matrix Spike Duplicate 

Laboratory duplicate 

Cal i brati on ( i ni ti a1 and continuing) 

(ICP only) Serial dilution 

(ICP only) Interference check standard (Fe. Al, Ca. Mg) 

Required Detection Limit or control standard 

. (GFAAS only) Post digestion spike ( i . e .  re-analysis) 
.- 

(GFAAS only) Duplicate injection ( 1  .e. re-analysis) 

(ASL D only) guantitation of results ( >  blank effects) 

Laboratory Control Sample 

Form 0-9. Inorgani c/Conventi onal Data Val i dati  on Sumnary Report 

@5 
(Sheet 2 o f  2) 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 
- 

Re1 ease Number 
Project 
Sample Numbers 

Analytical Support Level 

1.1 GENERAL PACKAGE REVIEW - YES NO NA 
- NOTE: LJ is the desired response for 

the following checklist. 

NOTE: In any of the following steps, if required 
information is missing a "Request for Additional 
Information/Resubmittal" should be submitted 
before the action to qualify the data is 
initiated. 

1.1.1 Has a QC Review Checklist and Field 
Data Validation Summary been 
completed for every sample? 

ACT ION : If no, note on Request 
for Additional Information/ 
Resubmi ttal Form. 

ACT I ON : If-no, review Field Data 
Validation Summary and use 
professional judgement 
in qual i fying any data. 
All field data validation 
di screpanci es wi 1 1  be 
addressed and justified in 
Comnents section. The 
reviewer shall review the 
Field Data Val idation 
Checklist and the Data 
Validation Plan in the 
SCQ if problems are 
ident i f i ed . 

1.1.2 Were any transcription errors 
discovered? 
E: This question cannot be employed until 

review/val idation is completed. 

ACT ION : If yes, note on the 
Request for Additional 
Information/Resubmittal 
form. 

Form D-10. Radiochemistry Data Validation Checklist 
(Sheet 1 o f  40) 
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1.1 GENERAL PACKAGE REVIEW (continued) 
- 

1.1.3 Was a method reference l i s t e d  
f o r  each ana lys is?  

ACTION: I f  no, note on the  
Request f o r  Add i t iona l  
In format  i on/Resubmi t t a l  
F orm. 

1.1.4 Are t h e  O f f s i t e  COC Transfer  
Records (OCTR) present f o r  a l l  samples? 

ACT ION : If no, note on Request 
f o r  Add i t iona l  In fo rmat ion /  
Resubmi t t a l  Form. 

1.1.5 Do t h e  OCTR o r  Lab Nar ra t i ve  
i n d i c a t e  any problems w i t h  sample 
r e c e i p t ,  cond i t i on  o f  samples, 
a n a l y t i c a l  problems o r  specia l  
circumstances a f f e c t i n g  the  
q u a l i t y  o f  t he  data? 

.. 
__ACTION: Use profess ional  judgement 

t o  evaluate the  e f f e c t  on 
t h e  q u a l i t y  o f  t h e  data. 

2.1 I n i t i a l  and Continuina C a l i b r a t i o n  

2.1.1 Is i n i t i a l  c a l i b r a t i o n  data present 
f o r  each geometry ( i .e . ,  Gamma 
Spectrometer) f o r  each de tec to r  
system used i n  t h e  analyses? Ll-- 
- NOTE: Routine (e.g., annual) i n i t i a l  

c a l i b r a t i o n s  may no t  be necessary i f  t h e  
cont inu ing  c a l i b r a t i o n s  demonstrate t h a t  
t h e  energy, e f f i c i e n c y ,  and r e s o l u t i o n  (as 
appropr ia te)  have remained w i t h i n  t h e  
c o n t r o l  1 i m i  t s .  

ACT ION : If i n i t i a l  c a l i b r a t i o n  data i s  
miss ing o r  count da ta  cannot be 
v e r i f i e d ,  q u a l i f y  a l l  associated 
r e s u l t s  as unusable (R) . 

2.1.2 Were NIST, NIST-traceable, o r  equiva lent ,  
c e r t i f i e d  standards used f o r  
c a l  i b r a t  i on? Ll-- 
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2.1 I n i t i a l  and Continuina Ca l i b ra t i on  (continued) 
- 

ACTION : I f  the  standards used f o r  
c a l i b r a t i o n  are not  c e r t i f i e d  
o r  traceable, o r  cannot be 
p o s i t i v e l y  i d e n t i f i e d ,  
qual i f y  a1 1 associated data 
as unusable (R)  . 

, 
2 . 1 . 3  Did  the  standards used f o r  c a l i b r a t i o n  

have s u f f i c i e n t  a c t i v i t y ,  i.e., d i d  
each peak, window, o r  energy reg ion 
o f  i n t e r e s t  used i n  the  e f f i c i e n c y  
c a l i b r a t i o n  have a t  l e a s t  800 ne t  
counts and/or was the  repor ted e r r o r  
f o r  each c a l i b r a t i o n  peak, window, 
o r  energy reg ion  o f  i n t e r e s t  l ess  
than o r  equal t o  lo%? 

2 . 1 . 4  Were the  standards f o r  c a l i b r a t i o n  
used w i t h i n  t h e i r  e x p i r a t i o n  dates? 

ACT ION : I f  t h e  standards used f o r  
c a l  i b r a t i o n  d i d  not  prov ide 
s u f f i c i e n t  a c t i v i t y ,  q u a l i f y  
a l l  associated data as 
unusable (R)  . 

ACT I ON : I f  t h e  standards used f o r  
c a l  i b r a t  i on have m i  ssed t h e i r  
e x p i r a t i o n  date by more than s i x  
months and associated QCs (LCS, 
spikes, t racers )  were no t  w i t h i n  
acceptable 1 i m i  t s ,  qual i fy  asso- 
c i a t e d  data as unusable (R). I f  
QC r e s u l t s  are acceptable, 
q u a l i f y  t he  data as estimated (J) .  

2.1.5 Are the  geometry ( i .e .  p e t r i  d ish,  beaker, 
etc.) and t h e  matr ices o f  standards used f o r  
c a l i b r a t i o n  s i m i l a r  t o  those used f o r  ana lys is  
o f  samples? u-- 
ACT ION : I f  both geometry and ma t r i x  match 

between samples and standards are 
r a d i c a l l y  d i f f e ren t ,  qual i fy  a1 1 
associated r e s u l t s  as unusable (R). 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet 3 o f  40) 
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2.1 I n i t i a l  and Cont inu inq C a l i b r a t i o n  (continued) 

ACTION:  If geometry match i s  acceptable 
and matr ices are d i s s i m i l a r ,  bu t  
associated QCs (LCS, spikes, 
t r a c e r s )  are acceptable, then no 
q u a l i f i c a t i o n  o f  associated da ta  

. i s  requi red.  

ACT I O N  : I f  geometry match i s  unacceptable 
and m a t r i x  matches acceptable, 
associated data should be 
q u a l i f i e d  unusable (R). 

2.1.6 Was a check source counted d a i l y  o r  be fore  
. each batch (whichever i s  more f requent)? 

A C T I O N  : I f  no check source was counted on 
t h e  same day o r  j u s t  be fore  
ana lys is  o f  samples and QCs (LCS, 
spikes, t race rs )  are unacceptable, 
then qual i f y  associated da ta  as 
unusable (R)  . 
I f  check source ana lys is  frequency 
i s  ou ts ide  the  acceptable range, 
b u t  t h e  QCs (LCS, spikes, t race rs )  
a re  acceptable, q u a l i f y  t h e  da ta  
as estimated ( J ) .  

.. 

. ACTION:  

2.1.7 Was t h e  r e s u l t  o f  t he  check source 
counts w i t h i n  es tab l i shed l i m i t s ?  

m: The check source counts s h a l l  
be wi th in t h e  con t ro l  l i m i t s  
prov ided by t h e  labora tory  
b u t  no g rea te r  than p lus  or 
minus 3 standard dev ia t ions  
o f  t h e  mean. 

ACT I ON : I f  check source counts 
are confirmed t o  be ou ts ide  
o f  acceptable range f o r  
both o r i g i n a l  and subsequent 
recounts , qual i f y  a1 1 
associated data as unusable 
(R) 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet 4 o f  40) 
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2.1 I n i t i a l  and Continuina C a l i b r a t i o n  (continued) 

ACTION : I f  o r i g i n a l  check source count 
was ou ts ide  acceptable range, 
bu t  a t  l e a s t  one add i t i ona l  
recount was w i t h i n  acceptable 
range and QCs are acceptable, 
do no t  q u a l i f y  any associated 
data. 

ACTION : I f  o r i g i n a l  check source was 
ou ts ide  acceptable range, bu t  
a t  l e a s t  one add i t i ona l  
recount was w i t h i n  acceptable 
range and QCs were no t  
acceptable, qual i f y  
associated data as estimated 
(J) 

2.1.8 Was the  check source i d e n t i f i e d  by 
a c t i v i t y  and rad ionucl  i de (s )?  u - -  
- NOTE: A c t i v i t y  may be t h e  c e r t i f i e d  a c t i v i t y  

i n  dpm, uCi, o r  o the r  u n i t  provided by 
the  vendor, o r  a l abo ra to ry  establ ished 
mean value. 

ACTION: I f  t h e  a c t i v i t y  and i d e n t i t y  
o f  t h e  rad ionucl  ide(s )  used 
i n  t h e  check source(s) cannot 
be obtained, q u a l i f y  a l l  
associated da ta  as unusable 
(R) 

2.1.9 Were background counts performed? 

ACTION: I f  no background count 
in fo rmat ion  can be obtained, bu t  
method b lank i s  ava i l ab le  and 
acceptable, qual i fy  associated 
data as estimated (J). 

ACT I ON : I f  no background count 
in fo rmat ion  can be obtained and 
there  i s  no method b lank o r  
unacceptable method b lank count, 
qual i f y  associated data as 
unusable (R)  . 

u-- 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet 5 o f  40) 
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2.1 I n i t i ' a l  and Continuinq Ca l i b ra t i on  (continued) 
- 

- YES NA 
2.1.10 Were background counts done f o r  

reasonable time, a t  a reasonable 
frequency, and were the counts 
obtained w i t h i n  acceptable ranges? 

- NOTE: The length o f  the background 
checks var ies w i t h  techniques 
u t i l i z e d .  Generally, s o l i d  
s ta te  alpha detectors should 
be counted f o r  r e l a t i v e l y  long 
times ( i .e. ,  > 24 hours) whi le  
proport ional  alpha/beta counters 
may s u f f i c e  w i t h  less than 
one hour counts. 

- NOTE: .The frequency o f  background 
checks.varies w i t h  techniques 
u t i l i z e d .  The fo l l ow ing  should 
be used as counter guidel ines: 

e a1 pha/beta proport  ional-dai  l y  
. or before batch, whichever i s  

1 ess frequent 

e l i q u i d  s c i n t i l l a t i o n - d a i l y  
o r  before batch, whichever i s  
1 ess frequent 

e gamma spectrometers-minimum o f  
wee k l  y 

e alpha sol i d  s ta te  detectors- 
minimum o f  weekly 

m: The background counts sha l l  
be w i t h i n  the contro l  l i m i t s  
provided by the laboratory 
but no greater than +3 
standard deviat ions (o r  
normalized deviat ions) o f  
the mean. 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet 6 o f  40) 
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2 . 1  I n i t i a l  and Continuina Cal ibrat ion (continued) 

ACTION: Using professional  
judgement, qual i fy 
associated data as 
estimated ( J )  if 
s ign i  f i c a n t  problem( s) 
were found w i t h  e i t h e r  
count times, frequency, 
and/or counts obtained, 
but there i s  an 
associ ated/acceptabl e 
method blank. 

- 

. <  . "  

.. 

ACTION: Using professional  
judgement, qual i f y  
associated data as 
unusable (R) i f  
s i g n i  f i cant probl em( s) 
were found w i t h  e i t h e r  
count times, frequency, 

. and/or counts obtained 
and there i s  no 
associ ated/acceptabl e 
method blank. 

2.1.11 Supplemental Cal ibrat ion Requirements 
f o r  Gas Proportional Counters 

- NOTE: The ana ly t i ca l  methods f o r  
' 

strontium-90 radium-228 t y p i c a l l y  
requi re  the use o f  sel f -absorpt ion 
curves, which are developed 
s p e c i f i c a l l y  f o r  each radionucl ide. 

NOTE: The V a l  i da to r  must use professional 
judgement f o r  cal  i b r a t i o n s  t h a t  
involve banks o f  detectors ( i .e. 
assemblies o f  detectors t h a t  may 
use averaged parameters, ra the r  
than s ing le detectors o r  detector 
systems. I n  t h i s  document a 
detector system i s  intended t o  mean 
the s ing le detector and be 
associated electronics,  which may 
be p a r t  o f  an assembly o f  such 
systems but ca l i b ra ted  as a u n i t .  
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- YES NO NA 
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2.1 I n i t i a l  and Continuina C a l i b r a t i o n  (continued) 
- 

2.1.11.1 Do se l f -absorp t ion  curves 
e x i s t  f o r  each rad ionucl  i de  
determined? 

- NOTE: Although considered 
a p a r t  o f  c a l i b r a t i o n ,  
se l  f -absorpt ion curves 
are va l i da ted  and r e s u l t s  
q u a l i f i e d  dur ing  the  
review o f  y ie lds ,  
Section 5.1. 

ACTION : If sel  f -absorp t ion  
curves do no t  e x i s t  f o r  
each rad ionuc l ide  
determined, qual i f y  a1 1 
associated r e s u l t s  as 
unusable (R)  . 

2.1.11.2 Are t h e  da ta  f o r  t he  be ta  
p l  ateau determinat ion 
present f o r  each de tec to r  
o r  de tec to r  system? 

ACT I ON : Qual i f y  a1 1 associated 
r e s u l t s  as unusable (R) 
i f  the  p la teau data do 
no t  e x i s t .  

2.1.11.3 Does t h e  beta p la teau f o r  each 
de tec to r  o r  de tec to r  system extend 
a minimum o f  300-400 v o l t s  and has 
a slope l e s s  than 8%? Ll-- 

ACT I ON : I f  vo l  tage/slope 
requirements are n o t  met 
and associated QCs are 
acceptable, q u a l i f y  
associated data as 
estimated ( J ) .  

ACT ION : I f  vol tage/s lope 
requirements are n o t  met 
and associated QCs are 
no t  acceptabl e, qual i fy 
associated data as 
unusable (R) .  

Form D-10. Radiochemistry Data Val idat ion Check1 1s t  
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2.1 I n i t i a l  and Continuina Ca l i b ra t i on  (cont 
- 

nued) 
NA 

2.1.11.4 Was the  beta e f f i c i e n c y  ( f o r  a beta 
Emax approximately t h e  same energy 
as the  one(s) o f  i n t e r e s t )  f o r  t h e  
i n i t i a l  c a l i b r a t i o n  f o r  each 
de tec tor  o r  de tec tor  system g rea te r  
than 20%? L l l -  
ACTION: I f  beta e f f i c i e n c y  i s  

l e s s  than 20% and 
associated QCs are 
acceptable, qual i f y  
associated da ta  as 
estimated ( 3 ) .  

ACTION: I f  beta e f f i c i e n c y  i s  
l e s s  than 20% and 
associated QCs are  
unacceptable, qual i f y  
associated da ta  as 
unusable (R) . 

.- 2.1.11.5 I f  t he  sample r e s u l t s  
were no t  corrected f o r  
c ross ta lk ,  was the  
c ross ta l k  f a c t o r  (beta 
counts t h a t  end up i n .  
the  alpha window) 
f o r  t he  i n i t i a l  
c a l i b r a t i o n  f o r  each 
de tec tor  o r  de tec tor  
system l e s s  than 5%? 

ACT I ON : Qual i fy  a1 1 associated 
r e s u l t s  as estimated ( J )  
i f  t h e  c r o s s t a l k  
i s  g rea te r  than 5%. 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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2.1 I n i t i a l  and Continuina Ca l i b ra t i on  (continued) 
- 

2.1.11.6 Was a check source 
counted d a i l y  o r  were 
ch i  square t e s t s  
performed t o  demonstrate 
cont inuing c a l i b r a t i o n  
f o r  each detector  o r  
detector system? 

2.1.11.7 

ACTION : I f  the d a i l y  check 
source o r  r o u t i n e  ch i  
square t e s t  i s  no t  
performed, qual i fy  a1 1 
associated r e s u l t s  as 
estimated ( 3 ) .  

Did the check source counts 
remain w i t h i n  3 standard 
devi a t  i ons (or normal i zed 
deviat ions) from the establ ished 
mean o r  d i d  r e s u l t s  from the  
ch i  square t e s t  have a 
probabi 1 i t y  between 0.10 
and 0.901 

- YES NA 

u-- 
- NOTE: The p r o b a b i l i t y  values are taken 

from standard references (e.g., 
Knol l ,  Radiat ion Detect ion and 
Measurement, 1979). 

I 

ACTION: Qual i f y  a1 1 associated 
r e s u l t s  as estimated (J)  
i f  the check source counts ( o r  
ch i  square t e s t  r e s u l t s )  are 
beyond the con t ro l  l i m i t s  o r  
3 standard dev iat ions (o r  0.10 
and 0.90 probabi 1 i ty) . 

2.1.11.8 Were s t a b i l i t y  checks (e.g., 
s ing le  po in t  p lateau checks) 
made a f t e r  each gas b o t t l e  
change? u l -  
ACT ION : Qual i f y  a1 1 associ ated 

r e s u l t s  as estimated (3) 
i f  the s t a b i l i t y  checks 
were not  performed. 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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2.1 Initial and Continuina Calibration (continued) 
- 

2.1.12 SuDDlemental Calibration Reauirements 
for A l ~ h a  SDectrometrv Anal vses 

- NOTE: The variation of detection efficien- 
cy of sol id state alpha spectrometry 

2.1.12.1 

2.1.12.2 

detectors, as a function of energy,- 
is sufficiently constant that a 
single mixed nuclide (i.e. U-233/ 
U-235/U-238, or Pu-238/Pu-239/Pu-230) 
efficiency calibration is usually 
sufficient. 

Was a nominal value of 90 keV 
FWHM obtained for resolution 
for the detector system? Ll-- 
ACTION:. If the resolution 

of the system is 
greater than 90 
keV FWHM, qual ify 
all results as 
estimated (J). 

Could accurate ident i f i cat i on of 
the peak centroid be made for 
each of the peaks used for the 
cal i brat i on? II-- 
NOTE: A minimum of 3 peaks 

covering an energy span 
o f  at least 1 MeV should 
be utilized to determine 
efficiency calibration o f  
a1 pha spectrometry. 

ACTION: If the centroids of the 
peaks used for calibra- 
tion cannot be determined 
from the initial calibra- 
tion, qualify all results 
as unusable (R) . 

Form 0-10. Radiochemistry Data Validation Checklist 
(Sheet 11 of 40) 
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2.1 I n i t i a l  and Continuinq Ca l i b ra t i on  (continued) - YES NA - 

2.1.12.3 Did the check source counts f o r  the 
detector  and analysis date i n  
question f a l l  w i t h i n  the con t ro l  
l i m i t s  o r  3 standard deviat ions 
from the establ ished mean? 

ACTION: I f  the check source. 
count f o r  the date i n  
question exceeds the 
contro l  l i m i t s  o r  
establ ished mean by 3 
standard deviat ions 
and associated QCs are 
acceptable, qual i f y  
associated data as 

.. estimated ( J ) .  

ACTION : I f  .the check source 
count f o r  the date i n  
question exceeds the 
contro l  l i m i t s  o r  estab- 
l i shed  mean by 3 
standard deviat ions and 
associated QCs are no t  
acceptable, qual i fy 

i associated data as 
usuable (R) . 

2.1.12.4 Did the e f f i c i e n c y  obtained from 
the check source counts f o r  the 
detector  and analysis date i n  
question f a l l  w i t h i n  5% o f  the 
i n i  t i a1 ca l  i b r a t  i on  e f f i c i e n c y  
OR w i t h i n  the contro l  l i m i t s  or 
3 standard deviat ions f r o m  the 
establ  i shed mean o f  check source 
e f f i c i enc ies?  

ACTION : I f  the check source 
e f f i c i e n c y  f o r  the date 
i n  question exceeds 
stated c r i t e r i a  1 i m i  t s  
and associated QCs are 
acceptable, qual i fy  
associated data as 
estimated (3).  

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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2.1 I n i t i a l  and Continuina C a l i b r a t i o n  (continued) 
- - YES NO NA 

I f  the  check source 
e f f i c i e n c y  f o r  t he  date 
i n  question exceeds 
s ta ted  c r i t e r i a  1 i m i  t s  
and associated QCs are 
unacceptable, qual i f y  
associated data as 
unusable (R) . 

ACT1 ON: 

2.1.13 Sumlemental C a l i b r a t i o n  Reauirements 
f o r  Gamma SDectrometrv Anal vses 

- NOTE: The review o f  t he  geometry 
and m a t r i x  f a c t o r s  i s  
contained i n  step 2.1.5. 

2.1.13.1 Did the  ca l cu la ted  e f f i c i e n c i e s  
form a-smooth curve t h a t  
increased s l  i g h t l y ,  peaked 
before 200 keV, and then 
decreased w i t h  energy? 

- NOTE: Some Ge detectors  (e.g., 
those w i t h  a Be window 
o r  N-type) w i l l  show a 
f l a t t e r  response a t  t he  
low energies than o ther  
detectors .  

u-- 

ACTION : I f  the  e f f i c i e n c y  
c a l  i b r a t  i on does n o t  
approximate a smooth 
curve t h a t  r i ses ,  peaks, 
(or plateaus f o r  N-type), 
and f a l l s  w i t h  energy, 
then q u a l i f y  a l l  r e s u l t s  
as unusable (R) . 

2.1.13.2 Was t h e  repor ted e r r o r  f o r  each 
c a l i b r a t i o n  peak l e s s  than o r  

NOTE: This  repor ted e r r o r  should be 
p a r t  o f  I D  repo r t  and e r r o r  
r e s u l t  i s  output ted by 
software. I f  not  ava i l ab le  
then request l a b  t o  submit 
data. 

equal t o  5%? Ll-- 

Form D-10. Radiochemistry Data Val i d a t l o n  Check1 1 s t  
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2.1 I n i t i a l  and Continuina Ca l i b ra t i on  (continued) 

- 

2.1.13.3 

2.1.13.4 

.. 
.. 

2.1.13.5 

ACTION : I f  the reported % 
e r r o r  f o r  the peak 
i s  greater than 5%, 
qual i f y  the 
associated r e s u l t s  
as estimated ( J ) .  

Was the detector system 
deadtime less than o r  equal 
t o  20% f o r  the e f f i c i e n c y  
and energy ca l i b ra t i on (s )?  

ACT ION : Qual i f y  a1 1 sample 
r e s u l t s  as unusable (R) 
i f  the p r in tou ts  show a 
deadtime greater than 
20%. 

Did an independent computation o f  
the detect ion e f f i c i e n c y  f o r  one o f  
the peaks used i n  the c a l i b r a t i o n  
r e s u l t  i n  a number which i s  2 15% 
o f  the e f f i c i e n c y  calculated by the 
gamma spectrometry software? 

NOTE: Correct f o r  decay f r o m  
the standard's assay date t o  
the counting date, i f  
necessary. 

ACTION: If the reca lcu la t i on  o f  
e f f i c i e n c y  var ies by 
more than 15% f r o m  
software ca lcu l  ated 
value, q u a l i f y  a l l  
associated sample 
r e s u l t s  as unusable (R) . 

Did the peaks used f o r  the 
energy ca l  i b ra t i on (s )  cover 
the range o f  in terest ,  
i.e., 0-2 MeV? 

NOTE: Typica l ly  the l o w  energy end 
o f  the c a l i b r a t i o n  i s  0.088 
MeV, and the 'h igh  energy end i s  
1.836 MeV. 
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YES. NO NA - 

u - ' -  
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2.1 I n i t i a l  and Continuing Ca l i b ra t i on  (continued) 
- 

ACTION: I f  the energies 
o f  the gamma 
emi t ters  i n  the 
samples f a l l  
outs ide the 
ca l  i brated range 
but  QCs meet acceptable 
c r i t e r i a ,  qual i fy  
associated data as 
estimated (J) .  

ACTION : I f  the energies o f  the 
gamma emi t ters  i n  the 
samples f a l l  outs ide 
the c a l i b r a t e d  ranges 
and QCs d i d  no t  meet 
acceptable c r i t e r i a ,  

. _  q u a l i f y  associated data 
as unusable (R) . 

2.1.13.6 Was the reso lu t i on  o f  t he  peaks 
used f o r  the c a l i b r a t i o n  
acceptable, i .e., could accurate 
i d e n t i f i c a t i o n  o f  t he  peak cen t ro id  
be made, and were the  peaks 
d i s t i n c t  .and separate from each 
other? 

- NOTE: A maximum value o f  
5 keV FWHM i s  used t o  gauge 
resol  u t i  on. 

ACTION: I f  the r e s o l u t i o n  o f  the 
system i s  greater  than 
5 keV FWHM f o r  any o f  
the peaks used f o r  
ca l  i b r a t i  on, qual i f y  a1 1 
r e s u l t s  as unusable (R) . 

Ll-- 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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2.1 I n i t i a l  and Continuina C a l i b r a t i o n  (continued) 

2.1.13.7 Was the energy c a l i b r a t i o n  
checked each day o f  operation o r  
before each batch, whichever i s  
more frequent. 

- NOTE: The energy c a l i b r a t i o n  
check may be combined 
w i t h  the d a i l y  check 
source count i d e n t i f i e d  
i n  step 2.1.6. 

ACT I ON : I f  the energy 
c a l i b r a t i o n  i s  not 
checked a t  proper frequency 
but  associated QCs are 
w i t h i n  acceptable ranges, 
then q u a l i f y  associated 
data as estimated (J) .  

ACTION : I f  the energy ca l  i b r a t i o n  
i s  not  checked a t  proper 
frequency and associated 
QCs are no t  w i t h i n  acceptable 
ranges, then qual i f y  
associated data as unuseable (R) . 

2.1.14 SuDDlemental C a l i b r a t i o n  Reauirements f o r  
the Analysis o f  Radium-226 by S c i n t i l l a t i o n  

NOTE(S1: 1-A counting system 
consis ts  o f  a 
s c i n t i l l a t i o n  c e l l  and 
associated 
photomul t i p 1  i e r  tube, 
e lec t ron i cs  and scal er, 
which should be 
ca l i b ra ted  as a u n i t .  

2-The ca l  i b r a t  i on 
constant includes the 
de-emanat i on 
e f f i c i e n c y  o f  t h a t  
system and the 
counting e f f i c i e n c y  o f  
the s c i n t i l l a t i o n  c e l l .  

3-The ca l  i b r a t i o n  constant 
should be establ  ished 
f o r  every new c e l l  
before use and every 
c e l l  a f t e r  every 20 uses 
o r  semi-annual l y ,  
whichever occurs f i r s t .  $' 

Form D-10. Radiochemi s t ry  Data Val idation Check1 1 s t  
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2.1 I n i t i a l  and Continuinq Cal ibrat ion (continued) 

2.1.14.1 

... 

.. 

2.1.14.2 

2.1.14.3 

4-The c a l i b r a t i o n  must be 
done a f t e r  every r e p a i r  
o r  replacement o f  a 
system component t h a t  
could a f f e c t  the 
ca l  i b r a t  i on. 

5-The s c i n t i l l a t i o n  c e l l  
should be uniquely 
i d e n t i f i e d  t o  a l low i t s  
associat ion w i t h  a 
spec i f i c  counting 
system t o  be i d e n t i f i e d .  

Was each complete counting system 
un i que1 y i dent i f i ed? 

ACTION: I f  the counting system 
can not be d e f i n i t e l y  
i d e n t i f i e d ,  q u a l i f y  the 
associated sample 
r e s u l t s  unusable (R) .  

Was c a l i b r a t i o n  performed on the 
i d e n t i f i e d  Counting system? 

ACT ION: I f  no c a l i b r a t i o n  data 
are associated w i t h  the 
s p e c i f i c  .counting 
system, qual i fy  
associated sample 
r e s u l t s  unusable (R) . 

Was the c a l i b r a t i o n  constant 
establ i shed f o r  each c e l l  and/or 
system a t  the frequency speci f ied 
above? 

ACTION : I f  the c e l l  and/or 
counting system i s  not 
ca l i b ra ted  a t  the 
speci f ied frequency, 
qual i f y  associated 
r e s u l t s  as estimated 
(4 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet 17 o f  40) 

Ll- 



,4844' 
j :  

. ' ,  , . 1'. 

0 APPENDIX B 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 3 18 October 1993 ' 

Revision 0.2 
- 

Page 136.52 of 147 

2.1 Initial and Continuina Calibration (continued) 
- 

2.1.14.4 Was each system calibrated each 
time the scintillation cell was 
repl aced? 

. ACTION: If the counting system 
was not calibrated upon 
repl acing the 
scintillation cell, but 
the cell had a 
previously determined 
(acceptable) calibration 
constant, qual i fy 
associated results 
estimated (J). 

ACTION: If no constant is 
applicable for the 
repl acement cell, 
qual i fy associ ated 
results as unusable (R) . 

2.1.15 SUDD1 emental Cal i brat ion Reaui rements for 
the Analvsis of Uranium bv Fluorometrv 

NOTE: If method of standard additions is 
not utilized, then a calibration should 
be performed before sample analysis 
to confirm the 1 inear relationship 
between the fluorometer readings 
and uranium concentrations. 

.. 

- YES NA 

Form D-10. Radiochemistry Data Val idat ion Check1 1st  _-. . .- - --. 
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2.1 I n i t i a l  and Continuina Ca l i b ra t i on  (continued) 
- - YES NO NA 

2.1.15.1 Was a c a l i b r a t i o n  curve ( i .e.,  
minimum o f  5 po in ts )  developed 
before sample analyses and d i d  
the  curve e s t a b l i s h  t h a t  t h e  
instrument had a l i n e a r  
response? L l l -  
NOTE: The standard concentra- 

t i o n s  used f o r  c a l i b r a -  
t i o n  purposes must 
bracket t he  range o f  
concentrat ions o f  t h e  
samples t o  be 
quant i f ied .  

.- 

ACTION: I f  a c a l i b r a t i o n  
was n o t  performed 
before ana lys is  
and/or t he re  were 
l ess  than 5 p o i n t s  
used i n  t h e  C a l i -  
b r a t  i on curve 
and/or t h e  1 i near- 
i t y  was n o t  w i t h i n  
0.9-1.1 s lope by 
1 east squares 
method, b u t  asso- 
c i a t e d  QCs (LCS, 
spikes) a re  
acceptable, 
qual i f y  associated 
data as estimated 
(4 

Form 0-10. Radiochemistry Data V a l i d a t i o n  Check l i s t  
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2 . 1  

3 . 1  

I n i t i a l  and Continuina Ca l i b ra t i on  (continued) 
- 

ACTION: I f  c a l i b r a t i o n  was 
no t  performed 
before ana lys is  
and/or t he re  were 
l ess  than 5 p o i n t s  
used i n  t h e  c a l i -  
b r a t i o n  curve 
and/or t he  l i n e a r -  
i t y  was n o t  w i t h i n  
0.9-1.1 s lope by 
1 east squares 
method, bu t  asso- 
c i a t e d  QCs (LCS, 
spikes) are 
unacceptabl e, 
q u a l i f y  associated 
data as unusable 
(R)  

BLANKS 

NOTE(S1: 1-As a minimum one reagent ( o r  method) 
b lank o f  t he  same a l i q u o t  s i z e  as t h e  
samples must be processed 1 i ke a 
sample and analyzed w i t h  each 
a n a l y t i c a l  batch o f  samples on t h e  
same detec tors  o r  de tec tor  system. 

2-One b lank i s  s u f f i c i e n t  f o r  a l l  
rad ionuc l ides  analyzed by gama 
spectrometry. 

3- In  da ta  packages where more than one 
b lank  ana lys is  has been done f o r  a 
rad ionuc l i de  use the  b lank ana lys i s  w i t h  
t h e  h ighes t  l e v e l s  o f  contamination f o r  
ass ign ing q u a l i f i e r s .  For example, i f  
two alpha i so top ic  blanks were analyzed, 
p i c k  t h e  one w i t h  t h e  h ighes t  uranium 
contamination t o  apply t o  uranium 
r e s u l t s  and the  one w i t h  t h e  h ighes t  
thor ium contamination f o r  thor ium 
r e s u l t s .  However, do no t  apply t h e  alpha 
uranium b lank t o  the  U t o t a l  r e s u l t  if 
t h e  t o t a l  U r e s u l t  was determined by 
gamma spectrometry. 

YES NA - 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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3 .1  BLANKS (cont i nued) 
- - YES NO NA 

4-Any b lank w i t h  a negat ive r e s u l t  whose 
absolute value i s  g rea ter  than the  LLD 
must be c a r e f u l l y  evaluated t o  determine 
i t s  e f f e c t  on sample data. Review a l l  
the  QC data s p e c i f i c  t o  the  method t o  
evaluate the  p o s s i b i l i t y  o f  f a l s e  
negatives. 

3 . 1 . 1  Was a t  l e a s t  one b lank f o r  each 
method analyzed f o r  every a n a l y t i c a l  
batch o f  20 o r  l e s s  samples on 
the  same detectors  o r  de tec to r  
system as the  samples? 

.. 

.. 

- NOTE: I f  d i f f e r e n t  batches (i.e., l o t  
number) o f  reagents u t i l i z e d  t o  
prepare. samples are no t  t he  same 
i n  t h e  a n a l y t i c a l  batch, then 
add i t i ona l  method blanks should 
have been analyzed t o  assure t h a t  
reagent c o n t r i b u t i o n  t o  method 
b lank was consis tent .  Th is  i s  
espec ia l l y  s i g n i f i c a n t  i n  
ana lys is  o f  radium due t o  the  
f a c t  reagents have s i g n i f i c a n t  
q u a n t i t i e s  o f  t h i s  rad ionucl ide.  

ACTION: Qual i f y  a1 1 p o s i t i v e  sample 
r e s u l t s  (de tec ts )  as estimated 
(3)  i f  no re levan t  b lank QC da ta  
can be app l ied  t o  the  samples i n  
question. L i s t  a f fec ted  samples. 

3.1.2 Was any contamination detected 
i n  t h e  b lank samples? 

NOTE: The net  b lank value (i.e., t he  r e s u l t s  
from t h e  b lank ana lys is  cor rec ted  f o r  
background) i s  usua l l y  used as the  measure 
o f  contamination. It should be l e s s  than 
the  MDA. Sample r e s u l t s  are n o t  q u a l i f i e d  
i f  t h e  ne t  b lank value i s  l e s s  than the  
MDA . 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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3.1 BLANKS (cont i nued) 

ACTION: I f  the net blank value 
i s  equal t o  o r  greater 
than the MDA, v e r i f y  the 
ca l cu la t i on  o r  method o f  
ca l cu la t i ng  the net 
blank value. 

ACTION : Qual i f y  a1 1 associated 
r e s u l t s  reported which 
are s t a t i s t i c a l l y  greater 
than background but less 
than the MDA as nondetects 
(U) 
L i s t  radionucl ides and 
sample numbers. 

ACTION: Qual i fy  a1 1 associated r e s u l t s  
greater  than o r  equal t o  the 
MDA and less  than 1OX the 
blank concentrat ion as 
estimated ( 3 ) .  L i s t  radionu- 
c l  ides and sample numbers. 

NOTE: Generally, no act ion i s  taken f o r  
radionucl ides detected i n  a blank 
bu t  not  i n  a sample, although the 
v a l i d a t o r  must be v i g i l a n t  f o r  
s i t u a t i o n s  when a radionucl ide i n  
a blank but  not i n  a sample may 
cause in ter ference w i t h  other 
radionucl ides o f  i n t e r e s t  i n  the 
sampl e. 

ACTION: Determine t h a t  no 
interference i s occurr ing 
i n  samples where 
radionucl ides not  being 
quant i tated are found i n  the blank. 

Form D-10. Radiochemistry Data Va l i da t i on  Check1 i s t  4q7 
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4.1 SamDle Results and Detection L im i t s  

NOTEfSlF 1 - A l l  p o s i t i v e  r e s u l t s  
not q u a l i f i e d  w i t h  a 

I _  compared t o  the detec' 

detec,s o r  r e s u l t s  
U) )  reported a r e  
i o n  l i m i t s  stated 

i n  the SCQ and are v e r i f i e d  t o  be above 
the MDA f o r  the analysis o r  method. 

2-Some laborator ies may use d i f f e r e n t  
terms f o r  the LLD and MDA, o r  may 
reverse the meanings o f  the terms as 
stated here, o r  may use somewhat 
d i f f e r e n t  concepts (e.g., decis ion 1 i m i t )  . 
The va l i da to r  must determine what 
d e f i n i t i o n  the laboratory i s  using w i t h  
what term. The general equations 
speci f ied a t  step 4.1.3 can be used t o  
establ ish consistent app l i ca t i on  o f  
terms. 

4.1.1 Were the resu l t s  calculated c o r r e c t l y  and does 
the calculated a c t i v i t y  match the reported 
a c t i  v i  t y ?  u l -  

.- 
. E: I f  not speci f ied i n  the ana ly t i ca l  method, 

f o r  most analyses w i t h  sample r e s u l t s  
> MDA, the a c t i v i t y  concentrat ion (pCi/L o r  
g) can be manually recalculated by the 
fo l lowing formula: 

A c t i v i t y  (pCi/L o r  g) =(TSC - BKG) x 
SD/(SC - SBKG) x SVOL,x  2.22 where 

TSC = Total sample counts i n  region o f  i n t e r e s t  
BKG = Background counts i n  region o f  i n t e r e s t  
SO = dpm o f  standard (a l i quo t )  added 
SC = Counts from standard 
SBKG = background counts f o r  standard 
SVOL = sample volume i n  l i t e r s  (1 l i ter=1000 mL) 
2.22 = conversion from dpm t o  pCi 

I 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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4.1 SamDle Results and Detection L i m i t s  (continued) 

4 

ACsumpt i on : 

1) Count times are the same f o r  
standard and unknown. 

ACTION: . F o r  t o t a l  uranium sample r e s u l t s  
> MDA, manually recalcu late using 
only the a c t i v i t y  f o r  Th-232. 
Use 9.2 ug/pci as conversion 
fac to r .  

NOTE: Recalculat ion o f  r e s u l t s  based on 
r a w  data t y p i c a l l y  y i e l d s  r e s u l t s  
which are c lose (< 15%) but not 
i d e n t i c a l .  

ACT I ON : Q u a l i f y  a l l  r e s u l t s  t h a t  
do not-agree w i t h i n  15% 
o f  the ca l cu l  ated value 
as unusable (R)  i f  attempts 
t o  r e c t i f y  the discrepancy 
w i t h  the laboratory  are 

.. unsuccessful. 
.. 

1.2 Was the Lower L i m i t  o f  Detect ion (LLD) o r  
Minimum Detectable Amount (MDA) l i s t e d  f o r  each 
radionucl ide l ess  than the r e s u l t  reported? 

ACTION: I f  the lower l i m i t  o f  detect ion o r  
minimum detectable amount i s  
greater than the reported resu l t ,  
q u a l i f y  the r e s u l t  as (U), 
non-detect. 

4.1.3 Can the LLD o r  MDA be v e r i f i e d ?  

Ll 

m: I f  the LLD o r  MDA f o r  each analy t ica l  
method i s  not contained i n  the data 
package o r  cannot be obtained from the 
laboratory,  then recalcu late the LLD o r  
the MDA w i t h  the fo l lowing equations: 

LLD = 4.66 (background counts)’’‘ t 3 

L l - -  

Form D-10. Radiochemistry Data Va l  i d a t i o n  Check1 1 s t  d4 
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4 .1  S a m D l e  Results and Detection L imi ts  (continued) 
- YES NO NA 

ML%A = 4.66 (blank counts)'/2 t 3 

- NOTE: The "3" i s  added as a Poisson correct ion 

(volume)(yield)(efficiency)(conversion f ac to rs )  

f o r  1 ow counts. 

- NOTE: I f  a comparison i s  made, the recalculated 
r e s u l t  should agree w i t h i n  15% o f  the 
reported r e s u l t .  

ACTION: I f  the Lower L i m i t  o f  Detection o r  
Minimum Detectable Amount can not 
be v e r i f i e d  t o  be w i t h i n  515% o f  
submitted value, qual i f y  the 
associated r e s u l t s  as estimated ( 3 ) .  

4.1.4 SamDle Results/Detection L im i t s  
Reaui rements f o r  Gamma SDectrometrv Anal Yses 

4.1.4.1 For  each radionucl ide reported 
as a detect, were s u f f i c i e n t  
counts recorded so the propagated 
counting e r r o r  remained below 80% 
a t  2 Sigma Confidence l i m i t  f o r  a t  
l e a s t  one o f  the peaks used f o r  the 

ACTION: I f  the % e r r o r  

reported radionucl ide? u-- 
reported f o r  the 
net peak area f o r  
one o r  more o f  the 
peaks used t o  
ca l  cu l  ate the 
r e s u l t  i s  not 80%, 
qual i fy the associated 
r e s u l t  as estimated ( J ) .  

m: The va l i da to r  must judge 
each case since some 
radionucl ides may have 
several usable peaks (as 
defined by the software). 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 i s t  
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4 . 1  Sample Resul ts  and Detect ion L i m i t s  (continued) - YES NO NA 
4.1.4.2 Was the  de tec tor  system deadtime 

f o r  t he  sample counts l e s s  than 
o r  equal t o  lo%? L l l -  
ACT I ON : I f  t h e  deadtime 

f o r  t h e  sample i s  
g rea ter  than 10%. 
q u a l i f y  t h e  sample 
r e s u l t  as estimated (J). 

5.1 Radiometric o r  Grav imetr ic  Y ie lds 

5.1.1 Was an appropr ia te spike, t race r ,  
o r  c a r r i e r  used f o r  each sample o r  batch? 

ACTION : I f  no spike, t r a c e r  o r  c a r r i e r  was 
analyzed per  SCQ gu ide l ines ,  bu t  
acceptable dup l i ca tes  were obtained, 
q u a l i f y  t he  associated da ta  as 
unusable (J) .  

ACTION : I f  no spike, t race r ,  o r  c a r r i e r  was 
analyzed per  SCQ guide1 ines, bu t  
an acceptable d u p l i c a t e  was no t  
obtained, q u a l i f y  a l l  associated 
da ta  as unusable (R) . 

5.1.2 Was t h e  sample grav imet r ic  o r  
rad iomet r i c  y i e l d  (recovery) 
acceptable? 

NOTE(S1: 1-Only a s i n g l e  y i e l d  w i l l  
be repor ted i f  samples were 
analyzed f o r  o n l y  t o t a l  
strontium, i.e., no separat ion 
f o r  y t t r i u m  would be performed. 

2-For spikes used t o  gauge 
m a t r i x  in ter ference,  no t  t o  
c a l c u l a t e  a y i e l d  f a c t o r ,  i f  
t h e  sample a c t i v i t y  i s  g rea ter  
than 4x the  sp ike a c t i v i t y ,  
t he  l i m i t s  do n o t  apply. 

Form 0-10. 
4.g Radiochemistry Data Val Idatlon Check1 ist 
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5.1 Radiometric or Gravimetric Yields (continued) 
- YES NA 

ACT I ON : Qual ify results according 
to the following criteria: 

All Matrices ExceDt Water 

> 110% unusable (R) 
> 100% but 110% estimated (J) 
45-100% no qual i f i ers 
< 45% unusable ( R )  

Water Matrix 

> 110% unusable (R) 
> 100% but 110% estimated (J) 
50-100% no qualifiers 
< 50% unusable (R )  

5.1.3 Is the reported yield correct based 
on recal cul at i on? 

. NOTE(S1: 1-Gravimetric yield is determined by 
dividing the recovered precipitate 
weight by the added carrier weight. 

.. 

2-Radiometric yields are determined 
by dividing the net found activity 
by the known added activity. 
Corrections for decay and/or 
in growth of progeny may also be 
necessary. 

3-Sel f-absorption corrections may 
not be necessary for electrode- 
posited sample preparations. For 
precipitated sample preparations 
check that the appropriate self- 
absorption factor was used. The 
self-absorption factor is obtained 
from the data reports or from the 
laboratory. The limits on sample 
preparation weight should also be 
available from the analyzing 
1 aboratory . 

Form D-10. Radiochemistry Data Val idation Check1 ist 
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5.1 Radiometric o r  Grav imetr ic  Yields (continued) 
- YES NA 

ACT I ON : I f  t h e  y i e l d  i s  determined t o  be 
i n c o r r e c t  ( a l l o w  f o r  rounding d i f -  
ference), reca lcu la te  a c t i v i t y  
based on co r rec t  y i e l d ,  r e p o r t  
cor rec ted  r e s u l t ,  and submit 
"Request f o r  Add i t iona l  
Information/Resubmi t t a l  t o  v e r i f y  
t he  co r rec t i on (s ) .  

Example c a l c u l a t i o n  f o r  Sr-90: 

Sr-90 a c t i v i t y  (dpm) = 

t o t a l  samDle counts/minute - backwound counts/minute 
( e f f i c i e n c y )  ( y i e l d )  ( s e l f  absorption) ( Y  ingrowth) 

Y ingrowth = 1 + (1-e-lt), where t = t ime from t h e  
beginning o f  i ng rowth - to  midpoint o f  count ing time, 
and A = I n  2 / TI,* o f  90Y 

- NOTE: A d i f f e r e n t  equation i s  used 
f o r  t he  y t t r i u m  p r e c i p i t a t i o n . )  

5.1.4 S u ~ ~ l e m e n t a l  Reauirements f o r  Radiometric 
Y ie lds  f o r  A1 Dha SDectrometrv Anal vses 

- NOTE: A NIST, o r  NIST-traceable, o r  
equ iva len t  agency standard ma te r ia l  
i s  used as an i n t e r n a l  t r a c e r  f o r  
each sample analysis. 

5.1.4.1 Can t h e  t r a c e r  f o r  each alpha 
i s o t o p i c  ana lys is  be t raced t o  
a NIST o r  equiva lent  standard? 

ACTION: I f  t h e  t r a c e a b i l i t y  t o  
a NIST ( o r  equ iva len t )  
standard cannot be 
establ ished, b u t  o the r  
QCs are acceptable, 
qual i f y  t h e  associated 
data as unusable ( 3 ) .  

ACT I ON : I f  t h e  t r a c e a b i l i t y  t o  
a N IST  ( o r  equ iva len t )  
standard cannot be 
establ ished, bu t  o the r  
QCs are unacceptable, 
qual i fy  associated da ta  
as unusable (R),. 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
IChnnt 3R nf An\ 



APPENDIX B 
FERNALD ENVIRONMENTAL M A N A G E M E N T a O J E C T  Revision 0.2 
+ QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 

Page 136.63 of 147 

5.1 Radiometric o r  Grav imetr ic  Y ie lds  (cont inued) 
- YES NA 

L l l -  

5J.4.2 Is t he  t r a c e r  percent recovery 

t h e  f o l  1 owing equation? 
I .  acceptable as determined w i t h  

percent recovery = ne t  t r a c e r  cDm x E x 100 
t r a c e r  dpm added 

where E = de tec to r  e f f i c i e n c y  i n  
dpm/cpm 

NOTE: For uranium i s o t o p i c  analyses, i t  may be 
necessary t o  c o r r e c t  the  DPM added o f  t h e  
U-232 t r a c e r  f o r  decay.) 

Qual  i f y  r e s u l t s  according t o  
the  f o l l o w i n g  c r i t e r i a  f o r  y i e l d s :  

ACTION : 

A l l  Matr ices ExceDt Water 

5.1.5.1 Did t h e  l abo ra to ry  p rov ide  
i n fo rma t ion  on t y p i c a l  
recover ies  achieved w i t h  t h e  
method and evidence t h a t  
sample r e s u l t s  were cor rec ted  
as appropr ia te? 

ACT I ON : I f  in fo rmat ion  i s  
n o t  prov ided on . 
t he  determinat ion 
o f  the  y i e l d  f o r  
each sample, 
q u a l i f y  t he  r e s u l t s  
as est imated ( J )  . 

.. 

> 110% unusable (R) 
> 100% bu t  110% est imated (J) 
45-100% no qual i f i e r s  
< 45% unusable (R) 

Water M a t r i x  

> 110% unusable (J) 
>loo% bu t  5 110% est imated (J) 
SO-100% no qual i f i e r s  
< 50% unusable (R) 

5.1.5 S u ~ ~ l e m e n t a l  Reauirements f o r  Y i e l d  f o r  
Radium-226 Analvses bv S c i n t i l l a t i o n  

Ll - ' -  

&<A Form D-10. Radiochemistry Data Val idation Check1 1 s t  
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6.1 OuDl i cates 

NOTE(S1F 1 - A t  l e a s t  one dup l i ca te  processing 
and ana lys i s  must be performed f o r  
each method f o r  every 20 samples o r  
each a n a l y t i c a l  batch. 

2-Samples i d e n t i f i e d  as f i e l d  blanks 
are no t  be used fo r  dup l i ca te  sample 
analys is .  
used f o r  d u p l i c a t e  analys is ,  a l l  
o ther  QC da ta  must be c a r e f u l l y  
checked and pro fess iona l  judgement 
exerc ised when eva lua t ing  t h e  data. 
Oocument i f  the  f i e l d  b lank was 
used b u t  do no t  q u a l i f y  data on t h i s  
a1 one. 

I f  the  f i e l d  b lank  was 

6.1.1 Was a d u p l i c a t e  analyzed f o r  every 20 
samples o r  a n a l y t i c a l  batch t o  determine t h e  
p r e c i s i o n  o f  t h e  radiochemical and count ing 
methods? 

NOTE ( S 1: 

ACTION: 

ACT ION : 

1-Duplicates may be counted on 
d i f f e r e n t  detectors .  

2-For gamma spectrometry 
analyses a dupl i c a t e  may 
con ta in  on l y  one o f  t h e  
rad ionuc l ides  o f  i n t e r e s t .  

I f  no dupl i c a t e  ana lys is  r e s u l t s  
can be obta ined f o r  data package 
b u t  c a l i b r a t i o n  and a l l  o ther  
requ i red  QCs (LCS, spikes, t racers ,  
b l  anks) are present and acceptable, 
do n o t  q u a l i f y  t h e  associated data. 

I f  no dupl i c a t e  ana lys is  r e s u l t s  can 
be obta ined f o r  da ta  package b u t  
c a l i b r a t i o n  and/or some o ther  
requ i red  QCs (LCS, sp i  kes, c a r r i e r s  , 
t racers ,  blanks) are miss ing o r  
unacceptable, q u a l i f y  associated 
da ta  as estimated ( J ) .  

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
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6.1 DuDl icates (cont inued)  

6.1.2 Was t h e  r e l a t i v e  e r r o r  r a t i o  (RER) 
w i t h i n  acceptance c r i t e r i a ?  

. .  

7 . 1  

Acceptance C r i t e r i a :  Measurements a r e  
acceptable i f  RER i s  s 2, ques t ionab le  
i f  RER i s  > 2 but 5 3 ,  and n o t  acceptable 
i f  RER i s  > 3 .  

RER = [C, - C z ]  / [(TPU,)' t (TPU,)2]"Z 

Where: C, and C, a r e  measured c o n c e n t r a t i o n s  
f o r  sample and d u p l i c a t e  and TPU, and 
TPU, a r e  r e s p e c t i v e  t o t a l  propagated 
e r r o r s  s u p p l i e d  by t h e  ana lyz ing  lab .  

I f  t h e  'RER i s  2 2, q u a l i f y  assoc ia ted  
r e s u l t s  as es t imated  ( J ) .  Record t h e  
r a d i o n u c l i d e ,  sample number, and RER. 

ACT I ON : 

- Radionucl i d e  SamDle Number 

( A t t a c h  e x t r a  sheet i f  requ i red . )  

Labora torv  Cont ro l  Sam1 es 

NOTE(S1: 1-Laboratory Cont ro l  Samples (LCS) may 
be prepared by t h e  same l a b o r a t o r y  
per fo rming  t h e  analyses o r  by a 
re fe rence 1 abora tory  o r  agency 
and a r e  e q u i v a l e n t  t o  i n t e r n a l  o r  
e x t e r n a l  c o n t r o l  samples. 

2-Some l a b o r a t o r i e s  may use t h e  terms 
"QC samples" o r  "sp ikes"  t o  i d e n t i f y  
Laboratory  C o n t r o l  Samples. 

DOE o r  o t h e r  agency may be used as LCSs. 
3-Performance samples f rom t h e  EPA o r  

Form D-10. Radiochemist ry  Data Val  i d a t i o n  Check1 i s t  
(Sheet 31 o f  40) ' 
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7.1 Laboratory Control S a m 1  es (continued) 
- YES NO NA 

7.1.1 Wa_s at least one Laboratory Control Sample 
analyzed for each method, each analytical batch 
o r  every 20 samples? L l l -  
NOTES: 1-LCS for gamma spectrometry 

analyses do not have to have each 
o f  the radionuclides for which 
results are reported. However 
there should be at least one 
spiked radionucl ide that matches 
a radionuclide on the request for 
anal  v s i s  farm. 

2-For alpha spectrometry, a LCS that 
contains a single radionuclide 
may be used for each set (i.e., 
Th-232 for all the thorium 
isotopes, Pu-239 for all the 
pi utoni um i sotopes, and 
uranium-234 and/or uranium-238 for 
all uranium isotopes. 

ACTION: If there are no LCS data in 
.. the data package, qualify all 

associated radionuclide 
results as estimated (3). 
List radionuclides and sample numbers. 

7.1.2 Was the LCS recovery acceptable? II-- 
NOTE: The validator must check the 

applicable SCQ performance based 

ranges. 

ACTION: Recal cul ate the LCS recovery 
and qualify results for the 
associated radionuclide 
according to the following: 

> 125% unusable (R)  
75-125% no qual i f i er 
50% to 74% estimated (3) 
< 50% unusable ( R )  

- NOTE: LCS % recovery = LCS found X 100 
LCS added 

Form D-10. Radiochemistry Data Validation Check1 1st 4s4 
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7.1 Laboratory Control SamDles (continued) 

ACTION: Record the radionucl ide, sample 
- ,I number, and % recovery. 

8.1 Holdina Times and SamDle Preservation 

NOTE(S1: 1-The holding times for all samples 
are 5 half-lives of the radionuclide 
of interest or as specified in 
Appendix A o f  the SCQ,  whichever comes 
first. 

2-Holding times are calculated from 
the date of collection to the date 
o f '  analysis. 

3-Sampl es shall be properly contained 
.. and preserved (e.g., acidified) in 

accordance with Appendix A of the 
SCQ,  to ensure that sample 
integrity is maintained. 

8.1.1 Were holding times exceeded for any sample 
anal ys i s? 

ACT I ON : If hold time has been exceeded 
by factor o f  1-2X,qualify all 
associated data as estimated ( 3 ) .  

by factor > 2X, qualify all 
associated data as unusable 
(R)  

ACTION: If hold time has been exceeded 

Form D-10. Radiochemistry Data Val idation Check1 ist 
(Sheet 33 of 40) 
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8 .1  Holdina Times and SamDle Preservation (continued) 

8.1.2 Were any samples not c o r r e c t l y  
preserved? 

- NOTE Aqueous samples are genera l ly  
preserved by adjust ing the 
pH t o  < 2 w i t h  n i t r i c  acid. 
The holding t ime requirements 
depend on the t ime o f  
preservation. I f  t he  sample 
was preserved a t  the t ime o f  
co l l ec t i on ,  the requirements 
i n  Steps 8.1.1 and 8.1.2 
apply. 
preserved a t  the t ime o f  
co l l ec t i on ,  the t ime from 
sampling t o  r e c e i p t  a t  
1 aboratory should no t  exceed 
5 days;. and the laboratory  
must preserve the  sample, i n  
the o r i g i n a l  container, upon 
rece ip t  and hold f o r  a t  l e a s t  
16 hours p r i o r  t o  analysis.  

If the sample was no t  

ACTION: Q u a l i f y  a l l  r e s u l t s  as 
estimated (3) for samples no t  
preserved co r rec t l y ,  o r  
documented as such. 
Professional judgement must be 
used t o  q u a l i f y  r e s u l t s  i f  the 
l ack  o f  preservat ion could 
cause much lower r e s u l t s  
than those reported. 

ACT I ON : L i s t  a l l  samples which are no t  
preserved proper ly.  

Form 0-10. Radiochemistry Data Va l i da t i on  Check1 i s t  
~~ ~~~~ t h s +  ? A  rrf An\ 
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9.1 Method Soecific and Other Oualitv Control 

- NOTE: Areas that may be addressed under other 
Quality Control include, but are not 
limited to, the following: 

Biases or trends observed in QC or 
field sample results, the performance 
of an instrument, method, or the 
laboratory over the course of the 
Release Group or past history 

. Anomalies associated with the 
Chai n-of -Custody document at i on 

Anomalies associated with the 
shipment or receipt of samples. 

9.1.1 Are there any other factors noted by the 
Val idator that result in qualifiers appl ied 
to results or other criteria that apply to 
some results, such as samples with very high 
activities or specific modifications to the 
standard protocol ? 

ACT I ON : Review on a case by case basis 
and fully document in the 
comments section. 

9.2 IsotoDic Ratios for Uranium Analvses bv AlDha 
SDec t rome t r y 

- NOTE: Uranium isotopic ratios should fall within 
the ranges expected for most samples. 
Values outside the ranges are not qualified 
as estimated or unusable, but are documented 
in the Comments section for the users 
attention. 

’ 

Form D-10. Radiochemistry Data Val idation Check1 1st 
(Sheet 35 o f  40) 
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9 .1  Method SDec i f i c  and Other  Q u a l i t v  C o n t r o l  (cont inued)  

9 .2 .1  Are b o t h  U-235 and U-238 r e s u l t s  f o r  a 
sample > 1 O X  t h e  MDA? 

ACTION: Determine i f  t h e  percent  
enr ichment o f  U-235 f a l l s  
w i t h i n  t h e  range o f  0.2  t o  
1.3% expected f o r  most 
samples. 

- NOTE: U-235 oCi /L  x 15.6 = % enr ichment 
U-238 pCi /L  

ACT I ON : Do n o t  q u a l i f y  t h e  U-235 r e s u l t  
if t h e  c a l c u l a t e d  enr ichment i s  
o u t s i d e  t h e  range o f  0.2  t o  1.3%, 
but l i s t  t h e  sample numbers and 
r e s u l t s .  

9.2.2 Are b o t h  U-234 and U-238 r e s u l t s  > 1OX t h e  
MDA? 

ACT ION : Determine i f  t h e  r a t i o  o f  
U-234 t o  U-238 f a l l s  w i th in  
t h e  range o f  0.4 t o  1.3% 
expected f o r  most samples. 

- NOTE: C a l c u l a t e  t h e  U-234/U-238 r a t i o :  
U-234 DCi/L = R a t i o  
U-238 p C i / L  

ACTION: Do n o t  q u a l i f y  t h e  U-234 r e s u l t  
i f  t h e  c a l c u l a t e d  r a t i o  i s  
o u t s i d e  t h e  range o f  0.4 t o  1.3%, 
but 1 i s t  t h e  sample numbers and 
r e s u l t s .  

Ll-- 

LP' Form D-10. Radiochemist ry  Data Val  i d a t i o n  Check1 1 s t  
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9.1 Method SDecific and Other Qualitv Control (continued) 
YESm NA 

9.2.3 Method Standardization for Uranium by 
Fluorometry 

- NOTE: The fusion operation is the most 
critical step in the fluorometric 
procedure. Small vari at i ons in the 
duration of the fusion temperature 
of the fusion, and in the method of 
cooling the fused disk can cause 
large variations in the fluorescence 
yield. 
process should be standardized to 
obtain reproducible results. 

Each step of the fusion 

9.2.3.1 Did the analytical laboratory 
provide a description of the 
method for fusion 
standardization? 

ACT I ON : If the fusion 
process is not 
standardized, or 
information is 
not provided to 
a1 1 ow the 
independent 
assessment of the 
standardization 
process, qual i fy 
associated results 
estimated (J) . 

Form D-10. Radi ochemi stry Data Val i dati on Check1 1 st 
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10.1 Radionuclide Q u a l i f i e r  Summary Sheet 

ACTION: - Complete t h e  fo l lowing  form f o r  each 
sample which has been q u a l i f i e d  i n  
steps 1.1-9.1 above. 

Release No. Sample No. 

CS-137 

Re-226 

Re-228 

U Total 

Sr-90 

1 1 II 
11 U-235/236 1 1 

U - 238 

Pu-238 

Pu-239/240 . 

Pu-241 

. Th - 227 

Th-228 

.. 

Th-232 

Np-237 

Pb-210 

Po-210 

Am-241 

Gross a/0 

Signature: Date: 

Definit ions of -1if ierS: 

J - estimated result  
R - unusable (reject)  data 
U - non-detect ( I O A  > reported value) 

Form D-10. Radiochemistry Data Val idation Check1 1st 4 b3 
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Comments Section 

11.1.1 - The release description and exceptions, 
if any are noted below with reason(s) 
for rejection (R) or qualification as 

this section. 

- estimated (J). Any laboratory 
<,deficiencies also should be noted in 

- NOTE: Attached Radionuclide Qualifier 
Summary Forms from step 10.1 
above may be attached. 

Form 0-10. Radiochemistry Data Validation Check1 ist 
(Sheet 39 o f  40) 

~ ~ _ _ _ _ ~ ~  



.. .. 
'<, . + 

. , . e.. 

APPENDIX B 
FERNALD ENVCRONMENTAL MANAGEMENT PROJECT - Revision 0.2 
*QUALITY ASSURANCE PROJECT PLAN 18 October 1993 

4844 

Page 136.74 of 147 

11.1.1 (Cont i  nuat  i o n )  

- 

Revi ewer: DATE 

Form D-10. ~ Radiochemistry Data Val  idation Check1 1st 
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RADIOCMHISTRY DATA VALIDATION S W Y  REPORT 

- 
Ma Release No. - - i  x gual i f i e r  - 

Radi onucl i de(s) : 
CS-137 Ra-226 Ra-228 U t o t a l  Sr-90 
Tc-99 U-234 U-2351236 U-238 Pu-238 
P~-239/240- Pu-241 Th-227 Th-228 Th-230 
Th-232 Np-237 Pb-210 Po-210 Am-241 

--- Gross a/B 

Reason for  O u a l i f i c a t i o n :  

Validator: Date: 
Date: 
Date: 
Date: 

Form D-11. Radiochemistry Data Val idatiion Sumnary Report 
(Sheet 1 o f  2) 
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GUIDANCE FOR COMPLETION OF RADIOCHEMISTRY DATA VALIDATION SUMPlARY REPORT 
- 

1. Each "Radiochemistry Data Validation Summary Report" Form can include 
multiple samples, radionuclides, and reasons for qualification, but all 
samples and radionuclides must be from the same release package, have the 
same matrix, and have the same qualifier. 

The following template (i.e., common language) should be used to 
categorize the reasons for qualification: 

2 .  

0 QC Review/Field Validation 

0 Hold time 

0 Contamination 

0 Background 

0 Radiometric/Gravimetric (i :e., spike, tracer, carrier) Yield 

0 Sel f-absorption 

0 

0 Calibration (i .e., energy, efficiency, or resolution) 

.- (U isotopic only) U isotopic ratio 

0 Laboratory Control Sample 

0 Radionuclide quantitation 

0 Positive identification o f  instrument components (i .e., 
calibration/performance) 

Form D-11 . Radi  ochemi s t r y  D a t a  V a l  i d a t i  1 on S m a r y  R e p o r t  
(Sheet  2 of 2) 
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CONVENTIONAL DATA VALIDATION CHECKLIST 

- 

Re1 ease Number 
Project 
Sampl e Numbers 

Analyt ical Support Level 

1.1 General PackaQe Review 

m: i s  the desired response f o r  the fo l lowing check l i s t  

- Y E S  

1.1.1 Is the QC Review and F i e l d  Oata Validation Sumnary 
' present f o r  a l l  samples? 

ACTION: I f  no, note on Request f o r  Addit ional Information/ 
Resubmittal (RIR) fonn and n o t i f y  the Oata Val idat ion 
(OV) Manager/Designee. 

ACTIO#: Review F i e l d  Oata Validation Swnnary and use professional 
judgement i n  qua l i f y i ng  any data. J u s t i f i c a t i o n  as t o  why 
o r  why not data were q u a l i f i e d  w i l l  be given f o r  a l l  F i e l d  
Oata discrepancies i n  the Comnents section. The reviewer 
w i l l  review the F i e l d  Oata va l i da t i on  Checkl is t  and r e f e r  
t o  SCp i f  problems are i den t i f i ed .  .- 

1.1.2 Were any samples d i l u t e d  beyond the requirements o f  the contract? 

1.1.2.1 I f  yes, were they noted on Form 1s and I n  the raw data? 

ACTION: I f  no, note i n  the Comnents Section and n o t i f y  
the OV Manager/Designee. 

2 .1  Oata Val idat ion Checkl ist 

2.1.1 Holdina Times/Preservation 

m: Refer t o  SCQ TABLE 6-1, "Sample Container and Preservation 
Requirements", f o r  a l i s t  o f  spec i f i c  ho ld  times/preservation 
requirements. 

2.1.1.1 Have holding times been exceeded f o r  any sample analysis? 

2.1.1.2 Were any samples not preserved appropri ate1 y? 

ACTION: If holding times and/or proper preservative 
c r i t e r i a  have not been met, q u a l i f y  r e s u l t s  
as estimated (J/UJ). 
and mention a probable low bias. 

Holding time i n  days = Analysis date minus 
Sampl i ng date. 

L i s t  i n  the Ccmnents Section 

s: 

NO - NA - 

Form 0-12. Conventional Data Val ida t ion  Check1 1 s t  
(Sheet 1 o f  6)  
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2.1 Data Validation Checklist (continued) 
- 

2.1.2 Cal ibration 

2.1.2.1 Did initial calibration (IC) results meet 
method requirements? 

2.1.2.2 Did continual Calibration (CC) results meet 
method requi rements? 

m: Actions for IC deficiencies apply 
to deficiencies apply to all sMple 
values for that run. Actions for 
CC deficiencies apply to all sample 
values not derived between two good 
CC standards. 

Exampl e : 1O:OS Good CC 
10:28 Good CC 
10:45 CC was out 
10:54 Good CC 

In this example the action would be applied to all 
sample values derived between 10:28 and 10:54. 

ACTION: If calibration results are high, at a 
minimum qualify a1 1 associated data 
> Method Detection Limit (MDL) 
estimated ( J ) .  If calibration results 
are extremely high the reviewer may 

unusable ( R ) .  
.. choose to qualify all detected values 

ACTIOl: If calibration results are low at a minimum 
qualify all data estimated (J /UJ) .  The 
reviewer may choose to qualify all associated 
data unusable ( R )  if calibration percent 
recoveries were extremely low. 

2.1.3 Blanks 

2.1.3.1 ,Was any contamination found in a blank above 
the UDL? 

ACTIOU: If contamination was detected in a 
blank above the MDL qualify all 
associated data < 5x the value 
detected in the blank undetected (U). 

For soil samples make sure to convert 
values to pg/L and incorporate the dry 
weight ( X  solids) correction factor. 

m: 

2.1.4 Matrix Spike Analvsis 

- MOTE: Matrix Spike analysis results 
do not apply if the sample 
concentration i s  > 4x the amount 
of spike added. 

Form D-12. Conventional Data Val idation Check1 1st 
(Sheet 2 o f  6)  
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2.1 Data Validation Checkl ist (continued) - YES 
- 

2.1.4.1 Were a l l  Matr ix Spike Recoveries between 75 - 125%? u-- 
ACTION: I f  spike recoveries were < 30% q u a l i f y  

a l l  r esu l t s  > MDL estimated ( J ) ,  and 
resu l t s  < MDL unusable (R). I n  the 
Comnents Section note tha t  the Matr ix  Spike 
indicates the data are biased extremely low. 

ACTIN:  I f  spike recoveries were between 30-74% 
qual i f y  a1 1 resu l t s  estimated (J/UJ) . 
I n  the Comnents Section note tha t  t he  
Matrix Spike indicates the data are biased low. 

ACTION: I f  spike recoveries were greater than 125% 
q u a l i f y  a l l  data > MOL estimated ( J ) .  I n  
the Comnents Section note t h a t  t he  Matr ix  Spike 
indicates the data are biased high. 

2.1.4.2 Was a f i e l d  blank used f o r  the matr ix  spike analysis? - 1l - 
B: An aqueous matr ix  spike analysis should not be - 

perfomed when the only aqueous samples are 
f i e l d  blanks. 

ACTION: Not i f y  the DV Manager/Oesignee, mention i n  the 
ComPnts Section, and use professional judgement 
t o  detennine the impact on data. 

2.1.5.. Laboratorv D u ~ l i c a t e  Sample Analysis 

2.1.5.1 Were Laboratory Duplicate RPO values w i th in  contro l  l i m i t s  1l-, 
o f  20% (t35% f o r  so l ids)  f o r  sample values > 5x MOL; f MOL 
(i 2x MOL f o r  so l ids)  f o r  sample values < 5x MOL. inc lud ing 
the case when only one o f  the dupl icate sample values i s  
< 5x HDL? 

- MOTE: RPD i s  not ca lcu lab le f o r  an analyte i f  the sample- 
dupl icate p a i r  values are less than MOL o r  i f  resu l t s  
f a l l  w i th in  the range o f  blank contamination. 

ACTIOII: I f  no, q u a l i f y  resu l t s  estimated (J/UJ). 

Form 0-12. Conventional Data Val idation Check1 1st 
(Sheet 3 o f  6)  
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2.1 D a t a  Validation Checklist (continued) 
- 

2.1.4 Laboratory Control Samle(LCS1 

2.1.4.1 Were any recoveries outside of control limits? 

I(0TE: Limits: 
aqueous: 80-120% 
solid: as specified in method 

For the items listed below, the 
direction of bias must be listed in 
the C m n t s  section. 

m: 

ACTION: Aaueous 
-If LCS recoveries are between 50-793. 
qualify associated data estimated (J/UJ). 

-If LCS recoveries were less than 50%. qualify 

-If LCS recoveries were greater than 120%. qualify 

all associated data unusable ( R ) .  

all data-> MOL estimated ( J ) .  

ACTIoI(: 

-If LCS'recoveries are above control limits, qualtfy 
all data > MOL estimated (J). 

. .  
-If LCS recoveries are b e l a  control limtts, qualify 
all data estimated (J/UJ). 

2 . 1 . 5  Were field dupl tcates analyzed? 

ACTION: If yes, calculate the RPD between the reported results 
for the field duplicates using the following fonnula: 

S = Sample RPD = I S  - 01 x 100 
D = Duplicate (S + 0) /2  

2.1.5.1 Were field duplicate results within the corresponding 
control limit criteria specified in section 2.1.5.1 
for laboratory duplicates of the same matrix? 

ACTION: If no note in the C m n t s  Section and qualify 
the associated values in both the sample and 
duplicate sample estimated (J/UJ). 

2.1.6 Samole Results Verification 

2..1:6.1 Were any calculation errors found in 
the package? 

ACTION: If yes, note in the C m n t s  Section and make 
necessary corrections. List on the R I R ,  and 
notify the DV Manager/Designee 

Page 136.80 of 147 
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-Ll, 

Ll-, 

Form 0-12. Conventional Data Validation Check1 1st 
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2 . 1 . 7  COMMENTS SECTION 

2 . 1 . 7 . 1  T h e  release description and exceptions, i f  any, a r e  noted below 
4 t h  reason(s) f o r  q u a l i f i c a t i o n  as estimated (J/UJ). unusable 
(R) or undetected ( U ) .  Laboratory deficiencies also should be 
noted i n  t h i s  section. 

1 .  I .& 
I .  

Form 0-12. Conventional Data Validation Check1 i s t  
(Sheet 5 of 6)  
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2.1.9.1 (Continuation) 

Reviewer: L 
Signature Date 

Form 0-12. Conventional Data Val idation Check1 1st 
(Sheet 6 o f  6) 
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T 
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Form 5-2. Example Well Completion Log 
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STATE W A R  COORDINATES 

)ATE OF INSTALUTION: 

APPROVAL OF FEMP FACILITY OPERATOR 

HYDROLOGY SETTING: PUWOSE OF ME MLUBOMQ: 

N y l I  mrrW o m  a l a m A M  MTR 

ps+.altr w. arcmn 

Form 5-3. Sample Well Plugging and Abandonment Request Form 
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APPENDIX c 
DATA QUALITY OBJECTIVES - 

C. 1 INTRODUCTION 

DOE orders, environmental regulations, the FEMP Federal Facilities Compliance 
Agreement, Ohio Environmental Protection Agency Director’s Findings and Orders, and the 
EPA/DOE 1991 amended Consent Agreement require sampling and analysis by specific 
methods and procedures for analytes of FEMP environmental media. All sampling and 
analysis programs at FEMP ultimately contribute toward fulfillment of the site mission: 
restoration of the environment. The samples collected will fulfill one of these purposes. 

Identification of potential contamination (e.g., routine monitoring programs, air and 
water permit verification, investigation of suspect source areas, sampling of 
decommissioned equipment and materials) 

Confirmation of contamination (e.g., biased sampling of spill areas; collection of 
samples from areas targeted during screening investigations, sampling of suspected 
asbestos containing materials) 

Characterization of contamination (e.g., delineation of source areas or plumes by 
random, biased, or combination methods; sampling of containerized waste) 

Determination of environmental and human health risks (e.g., risk assessments and 
environmental assessments) 

Evaluation of remedial alternatives (e.g., treatability studies) 

Design of remedial alternatives (e.g., remedial design) 

Monitoring of response actions (e.g., monitoring during removal actions, confirmation 
sampling to evaluate the effectiveness of a response action) 

Monitoring to comply with regulations (1991 amended Consent Agreement, 
CERCLA, NPDES, RCRA.) 

Determine background concentration of constituents 

Data Quality Objectives (DQOs) are scoping and planning tools applicable to every 
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environmental sample collection effort and are a necessary step in the generation of a project- 
specific plan. DQos are quantitative and qualitative descriptions of the data required for one 
of these purposes. As target values for data quality, they are not necessarily criteria for 
acceptance or rejection of data. The DQO process generates a logical set of decisions that 
determines whether collection of samples is necessary; types of samples to collect, including 
quality control samples; design of the sample collection effort including location and number 
of samples; analytical requirements including precision, accuracy, comparability, 
completeness, and sensitivity of the method; and overall confidence level that the data will 
fulfill requirements. 

Decisions should fill existing data gaps and depend on intended data use. All steps of the 
process should be completed in sequence, and be appropriately documented. 

Analytical support levels (ASLs) must be specified for each analysis. See SCQ Section 2 for 
a description of FEMP ASLs and example uses. All DQOs will be approved and 
documented in a separate document controlled by the FEMP 

C.2 DATA QUALITY OBJECTIVE LOGIC FLOW PROCESS 

The logic flow process presents the rationale for deciding what data are necessary, the 
quality and 
minimization of risk throughout the remediation process. 

of data required, the data's technical defensibility and the understanding and 

The logic flow wil l  help to identify areas of concern, the selection of equipment, quality 
assurance requirements, and analytical support levels. The logic statement is a DQO 
supporting document that is kept on file. This logic flow process has seven steps. 

1. Statement of the problem 

2. Identification of a decision that addresses the problem 

3. Identification of inputs that affect the decision 

4. Specification of the domain of the decision 

5.  Development of logic statement 

6. Establishment of constraints on uncertainty 
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7. Optimization of design for obtaining data 

These steps as defined - by Neptune (1991) are presented in paragraphs C.2.1 through C.2.7. 

C.2.1 Statement of the Problem (Step 1) 

This paragraph describes problem definition and any resource, time, or other practical limits 
on data collection. The purpose of step 1 is to evaluate existing knowledge about the 
problem and identify available resources. By carefully defining the problem early in the 
planning process, the planning team can ultimately save time and money. In addition, 
refinements to the way in which the problem is stated are often made when the planning team 
better understands the implications of the original problem,definition. Items to be addressed 
include, but are not limited to the following. 

Identification of the planning team, including senior program staff, technical experts, 
senior managers (decision makers) whose planning input will be needed during the 
process to ensure implementation of the study findings and a statistician (or someone 
with statistical expertise) 

. 

0 Specification of resource or time limits for this study, including the anticipated budget 
and available personnel (Identify obvious practical considerations, such as time of 
year when data collection is not possible; these practical considerations will be 
expanded upon later in the process) 

0 Statement of the problem, including the following elements 

0 Description of the problem as it is currently understood 

0 Consideration of the importance of social and political concerns to the problem 

0 Organization and review of existing information including preliminary studies 
and indication of the source and reliability of information 

0 Literature searches and exploration of on-going studies to ensure that the 
problem was not previously resolved 

0 If it is a complex problem, organize understanding of it by identifying 
components of the problem, each of which could potentially be addressed by a 
separate study (try to prioritize these components for further planing) 

I 
0 Determination of whether new data are critical to resolving this problem 
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C.2.2 Identification of a Decision That Addresses the Problem (Step 2) 

Step 2 is identification of a primary decision that will address the concern, a list of alternate . 
actions that address the problem, and the actions that will result. If the planning team 
believes actions may be taken based on the study data, but doesn't know what specific 
actions, then it will save time and resources to try to elicit possible actions from the decision 
maker so that the team understands the intended use of the data. The decision should be 
stated as narrowly and specifically q possible. General statements of goals or objectives are 
not adequate. 

Items to be addressed include, but are not limited to, the following as appropriate. 

1. State the decision so that the role of data is clear in deciding action to be taken. 

a. Describe initial ideas on approaches to resolving the problem. 

b. State the range of actions that may be taken based on the outcome of the 
study. Consider agency policies that may influence these actions (e.g., agency 
emphasis on pollution prevention instead of source containment or treatment). 

c. Specify criteria for taking these actions as "if. . ., then . . ." scenarios when 
possible. Specify how unknown criteria will be established. 

d. . State the decision as a choice among alternative courses of action that will 
resolve one or more components of the problem. 

2. If several separate decisions must be made to address a component of the problem, 
begin by mapping out a decision or logic tree. This exercise should reveal the 
relationship among decisions. Try to find the relative importance of each decision to 
the complete problem. Decide which decisions require new environmental data and 
the importance of those data to the decision. Use the DQO process for each decision 
that requires new data starting with the most important decision. In certain cases, go 
back and reflect further on the problem. 

The decision maker (data user) should be involved in step 2 and is encouraged to provide 
general guidance for taking action. 

C.2.3 Identification of Inputs That Affect the Decision (Step 3) 

This paragraph discusses identification of environmental variables or characteristics to be 
measured; criteria for taking action; and other information needed to make the decision. 
During step 3 the planning team should identify all variables or environmental characteristics 
that may be relevant to the decision and then focus on those that must be measured to have 
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information needed for the decision. Items to address shall include, but are not limited to, 
the following as appropriate. 

0 Development of a list of variables (or environmental characteristics) that may affect 
the decision and separation of those that must be measured to make the decision 
(which action to take) (Identify those variables that together will provide sufficient 
information to make the decision) 

0 Specification of criteria for taking action (Identify information from other studies and 
regulations needed to establish the criteria for taking action) 

0 Confirmation that each variable (environmental characteristic) can be measured. If it 
cannot, decide if it is reasonable to make assumptions about the variable to draw 
conclusions without data. If the necessary assumptions cannot be defended, conduct 
a pilot study or select an alternative approach that involves different variables that are 
measurable. If no practical approach can be developed, consider shifting the effort to 
develop the research tools needed to address the problem. Consider not conducting 
the study at this time. 

C.2.4 Specircation of the Domain of the Decision (Step 4) 

This paragraph concerns development of a statement addressing the domain of the decision. 
The process includes a detailed description of the boundaries of the decision including area 
and time penbd. The purpose of step 4 is to define the population for which the decision 
will be made (people, objects, portions of media) so that it is clear what belongs in this 
population and what the boundaries on this population are (area or volume and time period). 

When the population consists of people and objects, it is important to define space and time 
boundaries and other characteristics to indicate what belongs in and out of the population. 
Alternatively, the population may consist of a continuous medium (air, water, soil). In this 
case, the portion of the medium that belongs in the population can usually be defined just by 
spatial and temporal boundaries, although other characteristics may help to define it further. 

Sampling from this population may be necessary to make inferences about the population as a 
whole. Sometimes it is not possible to sample from the entire population. In this case, 
either make inferences only to that portion of the population that can be measured, or make 
assumptions that allow inference to the entire population. Statistical analysis will be 
implemented based upon available data on the population. 

Items to address include, but are not limited to, the following as appropriate. 

1. Specify the population for which the decision will be made so that it is .clear what 
belongs in this population. 
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2. Define the spatial and temporal boundaries of this population. 

3. 

4. 

Define additional characteristics needed to decide what belongs in the population. 

If applicable, specify the smallest sub-population for which the decision will be made. 
The cost of the study usually increases for each sub-population group because more 
samples are required to estimate the variables within each group. 

- 

5 .  . . Make sure that practical considerations (step 1) are consistent with these boundaries. 

C.2.5 Development of Logic Statemeat (Step 5) 

This paragraph describes steps in developing a statement to define how environmental data 
will be summarized and used to make the decision. After the data for a study are collected, 
they are summarized to form a result for the study, which is compared to the criteria for 
taking action to make the decision. The purpose of step 5 is to integrate output from 
previous steps into a single statement specifying how environmental data will be summarized 
and used to make the decision, including quantitative criteria for determining what action to 
take. 

It is important that staff with statistical expertise are involved in this step to insure statement 
of the decision rule in a way leads to an efficient sample collection design. 

Items to be addressed include, but are not limited to, the following as appropriate. 

1. Describe the intended study result (the way in which the data will be summarized) 
and how the result will be calculated (e.g., mean, range, maximum). 

2. Develop a decision rule as an "if. . . ,then. . . " statement that incorporates the study 
result, criteria for taking action, and actions that will be taken under various possible 
scenarios. 

Examble: If in the monthly sample, X analyte exceeds Y ppm for two sampling 
penods, increase sample frequency to analyze for 2 on a weekly basis. 

. In this example, the study result is the X analyte.over two sampling periods, the 
crihion for taking action is maximum allowable of X analyte of Y ppm, and the, 
actions are to increase sample frequency to weekly and to add 2 analyte. 

3 . .  Confirm that all &ta collected :& necessary, If :i)rety 
nmwly-fmused set of input v'&bles. 

not, define a more ..... .......... . ,. wx. ..!.... <. 

. . .. .. 
4. Consider uses of the data by other . For example, if the primary 

reason for collecting the data is to determine nature and extent of potential 
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APPENDIX D 

DATA VALIDATION PLAN - 

D.l INTRODUCTION 

Data generated for FEMP activities sure th with Data Qual 
Objectives (DQOs) defined in Appe and in escribed in Section 
Implementation of procedures in this Data Validation Plan @VP) is one step in providing quality 
data on which to base definitive decisions at a known level of confidence. 

Data validation procedures generally fall into two categories depending upon whether the data 
in question are field- or laboratory-generated. Field data validation consists of verifylng PSP 
compliance and appropriate documentation of field activities. The laboratory data validation 
process includes assessment of data package completeness and DQO compliance to ensure that 
data generated are at the specified Analytical Support Level (ASL) (Section 2). 

D.l. l  Purpose 

Prescribed data validation procedures, implemented in a timely, independent, systematic process, 
will ensure that FEMP data are in compliance with specified criteria and adequate for the 
intended use. 

D.1.2 Scope 

This DVP establishes the following requirements for validating FEMP data. 

Technical Approach (subsection D.2) 

0 Data @ $  (paragraph D*2,1) 
................................. 

0 Checklists (paragraph D.2.2) 

0 

0 

0 

Analytical Support Levels (paragraph D.2.3) 

Data Qualifier Codes (paragraph D.2.4) 

Sequence of Data Validation Activities (paragraph D.2.5) 

0 (paragraph D.2.6) 
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e Data Validation Documentation (paragraph D.2.7) .. ’’ 

e Surveillance and Audit (paragraph D.2.8) 

0 Organizational Responsibilities and Functions (subsection D.3) 

e FEMP Manager (paragraph D.3.1) 

e Designated FEMP Quality Assurance Organization Representative 
(paragraph D.3.2) 

e Field Data Validation Personnel (pagraph D.3.3) 

e Laboratory Data Validation Personnel (paragraph D.3.4) 

0 Data Validation and Reports (subsection D.4) 

e Overview of Data Vali-dation (paragraph D.4.1) 

e Data Validation Report Requirements (paragraph D.4.2) 

0 Field Data Validation Guidance (subsection D.5) 

e General Instructions (paragraph D.5.1) 

e Guidance for €@# .:&)))si Data Validation (paragraph D.5.2) 

e General Instructions (paragraph D.5.3) 

e Holding Times (paragraph D.6.1) 

Gas Chromatography/Mass Spectroscopy (GUMS) Tuning (paragraph D.6.2) 

e Calibration (paragraph D.6.3) 

e Blanks (paragraph D.6.4) 

e ,Percent Surrogate Recovery *graph D.6.5) 
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' M-SpikelMatrix Spike Duplicates (paragraph D.6.6) 

e Field Duplicates (paragraph D.6.7) 

e Internal Standards Performance (paragraph D.6.8) 

e Target Compound Identification (paragraph D.6.9) ' 

e Compound Quantitation and Reported Detection Limits (paragraph D.6.10) 

e Tentatively Identified Compounds (paragraph D.6.11) 

e System Performance (paragraph D.6.12) 

e Overall Assessment of Data for a Case (paragraph D.6.13) 
Data for and (subsection 

... ....... .; ./.._.. . .,/.._ ,,_,, ....................... :::fl 

e Holding Times (paragraph D.7.1) 

e Instrument Performance (paragraph D.7.2) 

. Calibration (paragraph 0.7.3) 

e Blanks (pagraph D.7.4) 

e 

e 

e Field Duplicates (paragraph D.7.7) 

e Compound Identification (paragraph D.7.8) 

e 

Percent Surrogate Recovery (paragraph D.7.5) 

Matrix SpikdMatrix Spike Duplicates (paragraph D.7.6) 

Compound Quantitation and Reported Detection Limits (paragraph D.7.9) 

e Overall Assessment of Data for a Case (paragraph D.7.10) 

Inorganic Data Validation Procedures for ASLs C and D (subsection D.8) 

e Holding times (paragraph D.8.1) 

0 

e Calibration (initial and continuing) (paragraph D.8.2) 
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. .~ 
e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Blanks (paragraph D.8.3) 

Inductively Coupled Plasma (ICP) interference check sample 
(paragraph D.8.4) 

Laboratory control sample (paragraph D.8.5) 

Duplicate sample analyses (paragraph D.8.6) 

Matrix spike sample analyses (paragraph D.8.7) 

(paragraph D.8.8) 

Furnace Atomic Absorption (paragraph D.8.9) 

ICP serial dilution (paragraph D.8.&9 :.:."" 

Sample result verification (paragraph D.8.@) . . ,<<.s 

Field duplicates (paragraph D.8.'%$] ..:.:.>>* 

.. 

. Overall assessment of data for a case (ASL D data only) (paxagraph D.8.$3) ............ 
, 

Data Validation oUi&j% for Gas Chromatography of Organic Compounds for ASLs B, 
C, and D (subsection D.9) 

e 

e Holding Times (paragraph D.9.2) 

e Calibration (paragraph D.9.3) 

e Blanks (paragraph D.9.4) 

e Surrogates (paragraph D.9.5) 

e 

e Compound Identification (paragraph D.9.7) 

e 

e 

Validation Guidelines for Gas Chromatography Data (paragraph D.9.1) 

Matrix SpikdMatriX Spike Duplicate (paragraph D.9.6) 

Laboratory Control Samples (paragraph D.9.8) 

Compound Quantitation and Reported Detection Limits (paragraph D.9.9) 

Overall Assessment of Data for a Case (paragraph D.9.10) dY 
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~ * ~ k i ~ ~  water D~~ validtion : o w  for ASL B (subsection D. 10) . . . . . . . . . . . . . . . . . . . . . . . _. . . . . . , ..,...... . . . . . ... . . . . 

a 

a 

a 

a 

a 

a 

a 

0 

Internal Standard (paragraph D. 10.1) 

Surrogate Analyte (paragraph D. 10.2) 

Laboratory Duplicates (paragraph D. 10.3) 

Field Duplicates (paragraph D. 10.4) 

Laboratory Reagent Blanks (paragraph D.10.5) 

Field Reagent Blanks (paragraph D.10.6) 

Laboratory Performance Check Solution (paragraph D. 10.7) 

Matrix SpikdMatrix Spike Duplicates (paragraph D. 10.8) 

a 

a 

Calibration Standards (paragraph D. 10.9) 

Compound Quantitation and Reported Detection Limits (paragraph D. 10.10) 
.- 

.. Overall Assessment of Data for a Case (paragraph D. 10.11) 

Data Validation &@&& for ~ d i o l o g i ~  Andyses D. 1 1) 
:.:;,:,:.:: ...,. :~.~;.~:.~.:.:.~~.:.:~, 

a 

a Calibration (paragraph D. 11.2) 

Completeness Checks (paragraph D. 1 1.1) 

0 Blanks @ara%raph D.11.3) 

a 

a 

0 

e 

a 

Detection Limits and Sample Results (paragraph D. 11.4) 

Radiometric and Gravimetric Yields (paragraph D. 11 3) 

Duplicate Samples and Analyses (paragraph D.11.6) 

Laboratory Control Samples (paragraph D. 11.7) 

Holding Times (paragraph D. 1 1.8) 

Alpha-Emitting Ra Isotopes Using Scintillation Counting (paragraph D. 11.9) 
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Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting (paragraph D. 1 1.10) 

Supplemental Requirements for Fluorometric Analysis of Uranium (paragraph 
D. 11.11) 

e Other Quality Control (paragraph D. 11.12) 

0 Data Validation (subsection D. 12) 

e 

e Calibration (paragraph D. 12.2) 

e Blanks (paragraph D.12.3) 

e 

Holding Times (paragraph D. 12.1) 

Laboratory Control Samples (paragraph D.12.4) 

Duplicate Sample Analyses (paragraph D.12.5) 

Matrix Spike Sample Analysis (paragraph D.12.6) 

e .. 
.. 

e Sample Result Verification (paragraph D. 12.8) 

e Field Duplicates (paragraph D. 12.9) 

e Overall Assessment of Data for a Case (paragraph D. 12.10) 

D.2 TECHNICALAPPROACH 

The following technical approach shall be applied to ensure that data validation activities are 
cost-effective and technically sound. 

D.2.1 Data Validation 

. . . .. :... . ...._. '.'='.''.' .__....,. :.,.:.... herein meeG technical, regulatory, and Quality Assurance (QA) requirements and 
guidance of the documents listed in D.12. 

.- 

.,.,.. . ..., . ..... <%% ,....,.._... 
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D.2.2 Checklists 

Checklists are provided for reviewing data. 
automated. When possible, data validation shall be conducted electronically. 

Checklists may either be on hard copy or 

Data validation checklists were developed based on the following documents. 

0 FEMP DQos (Appendix C) 

0 Laboratory Data Valia'aion Functional Guidelines for Evaluating Organic and Inorganic 
Analysis, U.S. Environmental Protection Agency, 1988a and 1988b 

0 Radiochemical and other QA acceptance criteria for other methods 

Data review checklists contain questions and specific guidance on information to be provided for 
each major measurement parameter. Completion of the checklist will reveal missing daG, 
anomalous data or lack of criteria compliance that may threaten data integrity. 

D.2.2.2 Field Checklist De velopment. Validity of the sample collection process is as 
important as sample analysis. The field data package shall be available for validation and shall 
include, but not be limited to, the following as applicable. 

0 

0 Water sampling logs 

SoiYsediment sampling logs 

Custody records 

0 Field instrument calibration records 

0 Shippingrecords 

0 

/ 
\ 

Soil boring logs or drillers logs 

Field logs or daily log forms 

Health and safety logs 

0 Data sheets for temperature correction adjustments (e.g., pH and conduction with 
measurements) 
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These items are portions of the daily log specified in Sections 5 and 6 (field activities 'and 
sampling procedures). 

D.2.2.3 Laborat om Checklist DeveloDment. Checklists for validating chemical analyses 
shall be directly traceable to appropriate requirements and industry standards [e.g., American 
National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), 
American Society of Mechanical Engineers (ASME), EPA]. Laboratory data validation criteria 
are determined by analytical methods and ASLs specified for the data. Checklists shall include, 

- 

g criteria. 

0 OrganicMaterials 

e Holding times 

e Gas chromatograph/spectrometer tuning 

e Calibration 

e Blanks 

e .. Percent Surrogate recovery 

e 

.- 
Matrix SpikdMatrix Spike Duplicates (MSIMSD) 

e Internal standards 

e Mass spectra/chromatograms 

0 Inorganic Materials 

e Holding times 

e Calibration 

e Blanks 

e Serial dilution analysis 
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0 Contract-Required Detection Limit (CRDL) standards for 

0 ICP interference check sample 

0 

- 
Verification of instrument parameters (e.g., detection limits, linear ranges) 

0 Radiochemical 

0 Holding times 

0 Calibration verifications 

0 Blanks 

0 Replicates 
............................... ...... 

0 Relative ma am 
.,v,v,p.*.v.q,y..? ......... ..:.:...:.:. 

0 Spikes 

a Percent bias exceeding control limits 

. :.:.:.:.:.:<< ....... ........................... 

D.2.3 Analytical Support Levels 

A graded approach shall be applied to determine extent of the validation effort required and 
useability of data generated based on the following. Reporting and deliverable requirements are 
determined by the ASL specified for the analysis. 

0 , Intended use of data (level of confidence) 

ASL of the sample . useability of qualified data 
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D.2.4 Data QuaWier Codes 

Codes shall be assigned to data during the validation process to identify the confidence level of 
identification and quantitation. Qualifiers are taken from the following fundamental guides for 
organic and inorganic analysis validation. 

0 Labomtory Doto VdWation Functional Guidelines for Evaluating Organic Analysis, 
U.S. Environmental Protection Agency, February 1, 1988a 

Labomtory acLt4 Validation Functional Guidelines for Evaluating Inorganic Analysis, 
U.S. Environmental Protection Agency, July 1, 1988b 

.. 

J 

. R  

U 

UJ 

Analyte was analyzed for and positively identified, but the associated numerical value 
ount present in the environmental sample. 

Data are unusable for any purpose. Analyte was analyzed for, but the presence or 
absence of the analyte was not verified. Resampling and re-analysis are necessary to 
confirm or deny presence of the analyte. 

Analyte was analyzed for and was not present above the level of the associated value. 
Associated numerical value indicates the approximate concentration necessary to detect 
the analyte in the sample. 

This is a combination of the "U" and "J" qualifiers. Analyte was analyzed for and was 

precisely represent the concentratton necessary to detect the analyte in the sample. If a 
decision requires quantitation of the analyte close to the associated numerical level, re- 
analysis or alternative analytical methods should be considered. 
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.- 

N 

B Reported value was obtained from a reading that was less than the Required Detection 
Limit (RDL) but greater than or equal to the Instrument Detection Limit (IDL). 

E 

M 

N 

S 

Spiked sample recovery was not within control limits. 

Reported value was determined by the Method of Standard Additions (MSA) 



APPENDIX D 
FERNALD ENWRONMENTAL.L.~AGEMENT'~ Revision 0.2 
*ITY ASSURANCE PROJECT PLAN 18 October 1993 - 

Page 12 of 109 

W Postdigestion spike for furnace AA analysis is out of control limits (85 to 115 percent), 
while sample absorbance is less than 50 percent of spike absorbance. 

Duplicate analysis was not within control limits. 
- 

* 

+ Correlation coefficient for the MSA was less than 0.995. 

No combination of "Sa, "W", or "+" shall appear in the Same field for an analyte. Use of these 
qualifiers is mutually exclusive. 

D.2.5 Sequence of Data Validation Activities 

Validation activities for field sample collection and laboratory analysis data shall be 
accomplished in the following sequence. Subsection D.5 provides complete field data validation 

. Subsections D.6 through D. 12 provide complete laboratory analysis data validation 

D.2.5.1 
analytical methods for ASL A, shall be performed in the following sequence. 

meld Data Validation. . Validation of field activities, including results of field 

1. Prior to beginning data validation, ensure that the custody record and daily log (defined 
in Sections 5 and 7) are available as specified in paragraph D.5.2. Sample numbers on 
the custody record should be compared to the two part sample label to make sure the 
numbers are identical. 

2. Review completed sampling data in the field log and associated documentation to ensure 
that forms specified in PSP and the SCQ have been completed and that required 
instrument calibration documentation exists. 

4. Report data validation results to the project manager by hard copy-or electronic data 
transfer. Provide a hard copy summary that lists sample numbers, flag 
discrepantldeficient data samples, and include copies of the data validation RIR without 

5 .  Retain copies of completed review checklists in Data Validation Team @VT) files. 
Place original field data forms and records in FEMP files. 

D.2.5.2 Labora tow Analvsis Validation. Laboratory analysis data validation'activities shall 
be performed in the following sequence. 

1. Obtain original, completed laboratory certificate-of-analysis data packages from the 
project manager. a0 

J 



APPENDrX D 
FERNALD ENMRONME 

QUALITY ASSURANCE PROJECT PLAN 
AGEMEN" P R m  Revision 0.2 

18 October 1993 - 
Page 13 of 109 

2. Review data sets using laboratory analysis review instructions, procedures, and 
checklists. 

Check that sample numbers on custody record match those reported on the laboratory 
data package. 

- 

3. 

4. results do not meet review requirements, 

5 .  Report laboratory data review results to the FEMP project manager. List sample 
numbers, flag discrepant, deficient, or questionable samples and include copies of data 
validation RIRS without review checklists. 

6. Retain copies of completed review checklists in DVT files. Replace original laboratory 
documentation in FEMP files. 

Sample collection/tracking procedures 

0 Holdingtimes 

0 

0 Quality control procedures 

0 

Field and analytical instrument calibration requirements 

Compliance with method procedures or requirements (Appendix G) 

0 Laboratory contamination evaluation 
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D.2.7 Data Validation Documentation 

Documentation of the data validation process shall become part of FEMP files and shall include 
the following. 

0 original project documentation, validation documentation, and reports summarizing or 
evaluating validation effort 

0 surveillance reports 

DVT reports to the project manager that document progress of validation 

D12.8 Surveillance and Audit 

The data validation process shall be subject to periodic surveillance and audit by the designated 
FEMP QA organization as specified in Section 12 to monitor and document DVT compliance 
with the DVP and to assess DVT effectiveness. 

D.3 ORGANIZATIONAL RESPONSIBILITIES AND FUNCTIONS 

organizational responsibility. 

:.>,.;.;.:. ....................... ................. 
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D.3.1 FEMP Manager 

D.3.2 Designated FEMP Quality Assurance Organization Representative 

The designated FEMP QA organization representative is responsible for the following. 

D.3.3 Field Data Validation Personnel 

0 complete review checklists 

0 Prepare when necessary 

0 Prepare ’ reports of data validation results 

D.3.4 Laboratory Data Validation Personnel 

Personnel shall be responsible for performing the following activities in dccordance with 
supervisory &&I$& and the DVP. 
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0 

0 completereview checklists 

review, verify, and certify laboratory analyses as specified 

prepare ~ reports of data results 
. . . . . . .,..,, ....... . ......... ./.. ..,.,.,/.. 

0 

D.4 DATA VALIDATION AND REPORTS 

Data validation begins with a review of data by a data validator who is independent of the data 
acquisition process or the analytical laboratory. The review confirms that data processing was 
performed as specified. Data review continues with verification that reported analytical results 
correspond to data acquired and processed. 

D.4.1 Overview of Data Validation 

The following describes the basic approach to be used for validating data. Specific procedural 
steps are prescribed in paragraphs D.4.2 and D.4.3. 

'1, The data package shall include, as applicable, raw data; data sheets; strip charts; dates 
of sample receipt, preparation, and analysis; lab bench sheets; computer input/ output; 
calculations; and sources for input parameters such as Response Factor (RF). 

2, Data package items shall be identified so that the sample number can be correctly 
associated with all parts of the reported data package. 

3,' The independent validator shall review the data package for the following. 

e appropriateness of equations 

correctness of numerical output, including correct united and consistent rounding 
of numerical values 

0 

e 

e appropriate detection limits 

numerical correctness of calculations (by repeating computations) 

correct interpretation of strip charts 
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NOW. .........,. .\....... .... .,.,., . ... > ..,...... . . 

D.4.2 Data Validation Report Requirements 

Data validation reports shall be prepared to comply with the following requirements. 

0 

0 

Data shall be presented in a tabular format whenever possible. 

Each table shall be identified with project number and name and date of report issue. 

Tables shall include the following. 

e sample identification (ID) number used by laboratory and sample identification 
provided to laboratory if different than laboratory ID 

analyte parameters, reported values, and units of measurement reported with 
consistent significant figures for samples 

detection limit of analytical procedure if reported value is less than quantitation 
limit 

results of QC sample analyses including calibration standards 

achieved accuracy, precision, and completeness of data when appropriate 

footnotes to specific data if required to explain reported values 

e 

e 

e 

e 

e 

0 data qualifiers 

D.4.3 Review of Data Validation $- . . >  Reports 



APPEND& D 
FERNALD E ONMENTAL M A N A G E M E m m  Revision 0.2 
*CTPLAN 18 October 1993 

Page 19 of 109 

Field data validation gukkwe for ASL A i$ based on the Remedial Investigation/ Feasibility 
Study (RYFS) DVP (an addendum to the RUFS Quality Assurance Project Plan, U.S. 
Department of Energy, 1988a). The purpose of field data validation is to ensure that sample 
collection and documentation was in accordance with PSPs and the SCQ. 

Field measurements and observations generated at the FEMP consist primarily of radiological 
screening data; field temperature, pH, and specific conductance data; and data associated with 
soil boring advancement, monitoring well installation and development, geophysical logging, and 
soil classification. These data shall be validated by a review of project documentation to ensure 
that forms specified in PSPs are complete and comply with SCQ requirements and that 
documentation exists for required instrument calibration. 

Compliance with the following procedure is sufficient for the DVT to certify that proper 
procedures &re followed during field investigation as specified in Section 10 and that data 
reports and forms have been validated. 

D.S.1 General Instructions 

The following general guidelines shall be applied throughout the data validation process. 



APPENDIX D 
-NMENT-4L MANAGEMENT PRO= 3 
e QUALITY ASSURANCE PROJECT PLAN 18 October 1993 - 

Page 20 of 109 

D.S.2.1 Field Instrument Calibration L Q ~ .  

1. Check that field measuring instruments [ pH meters, 
conductivity meters, Flame-Ionization Detectors (FID), and Photo-Ionization Detectors 
(PID)] were calibrated in accordance with manufacturer specifications and SCQ and PSP 
requirements. 

Review calibration logs to verify that instruments were properly calibrated prior to use, 
and indicate this on checklist. 

2. 

Volatile and semi-volatile organic data validation 
Guidelines for Evaluating Orgonics Analyses (June 1 
for validation of data that must be in compliance with ASLs C and D. 

is based on EPA Functional 
subsection describes procedures 

D.6.1 Holding Thnes 

Ascertain that sample holding time from sample collection to analysis or sample preparation, as 
applicable, was not exceeded. 

D.6.1.1 (=riteria. The following technical requirements for sample holding times have been 
established for water and soil matrices. 

0 Purgeables (Volatiles) - Samples shall be analyzed within the holding times specified in 
Table 6-1 (Appendix A). 

Extractables - Samples shall be extracted and analyzed within the holding times specified 
in Table 6-1 (Appendix A). 
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D 6 1 2  . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  
1. Establishactual holding times by comparing sample collection dates on the Site-wide 

Analysis RequestKustody Record (SAWCR (Form 7-1, Appendix B) with dates of 
analysis and/or extraction. 

2. If holding times were exceeded, flag positive results as estimated (J) and sample 
quantitation limits as estimated (UJ). Document that holding times were exceeded. 
Reviewer may determine that non-detect data are unusable (R). 

3. If holding times are exceeded, either on the first analysis or upon re-analysis, use 
professional judgement to determine reliability of data and effects of additional storage 
on sample results. 

D.6.2 Gas ChromatograpbyMass Spectroscopy Tuning 

Tuning and performance criteria for Gas Chmmatography/Mass Spectroscopy (GUMS) are 
established to ensure mass resolution, identification, and, to some degree, sensitivity. The 
criteria are from the EPA Con tatement of Work (U.S. 
Environmental Protection Agency, and are subject to review 
and change. The most recent set of criteria shall be used by the laboratories if the listed criteria 
are superseded. Appendix G method modifications shall be submitted to DOE if this occurs. 

D.6.2.1 Criteria. Criteria are not sample-specific; conformance is determined using standard 
materials; therefore, criteria shall be met in all circumstances. 

a DecaFluoroTriPbenylPhosphine (DlTPP) for Semivolatile Organic Compounds 

E!& Ion Abundance C rite* 
ASL Level E ASL Levels C and D 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

30.0 - 60.0% of m/z 198 
less than 2.0% of m/z 69 
present (record 96 relative abundance) 
lesa than 2.0% of m/z 69 
40.0 - 60.0% of m/z 198 
less than 1.0% of m/z 198 
base peak, 100% relative abundance 
5.0 - 9.0% of m/z 198 
10.0 - 30.0% of m/z 198 
greater than 1.0% of m/z 198 
present, but less than mlz 443 
> 40.0 of d z  198 
17.0 - 23.0% of m/z 442 

Same 
same 
Present 
25.0 - 60.0% of m/z 198 
Same 
Same 
Same 
Same 
greater than 1.0% of m/z 198 
Same 
40.0 - 110.0% of d z  198 

5-$ 15.0 - 24.0% of m/z 442 
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0 BromoFluoroBenzene (BFB) for Volatile Organic Compounds 

50 
75 
95 
96 
173 
174 
175 
176 
177 

15.0 - 40.0% Of d z  95 
30.0 - 60.0% Of m/z 95 
base peak, 100% relative abundance 
5.0 - 9.0% of d z  95 
lew than 2.0% of d z  174 
> 50.0of d Z 9 5  
5.0 - 9.0% of m/z 174 
95.0 - 101.0% of m/z 174 
5.0 - 9.0% of m/z 176 

8.0 - 40.0% Of m/z 95 
30.0 - 66.0% of d z  95 
Same 
Same 
Same 
50.0 - 120.0% of d z  95 
4.0 - 9.0% of d z  174 
93.0 - 101.0% Of d z  174 
Same 

D.6.2.2 . The following applies to ASL D data. 

1. Verify from raw data that mass calibration is correct. 

2. Compare data presented for each tuning to each mass listing submitted. 

3. Ensure the following. 

a. Forms are available for each 12-hour period that samples are analyzed as 
.- specified in the Laboratory Services Contract (LSC) 

b. 

c. 

Laboratory made no transcription errors 

Appropriate number of significant figures has been reported (number of 
significant figures given for each ion in ion abundance criteria column). 

d. Laboratory made no calculation errors (e.g., percent mass of m/z 443 relative to 
mass of m/z 442 was calculated using the following equation) 

percent abundance = z 443 x 100% 
relative abundance of m/z 442 

4. If possible, verify that spectra were generated using appropriate background subtraction 
techniques. DFTPP and BFB spectra are obtained from chromatographic peaks that 
should be free from co-elution problems, so background subtraction should be 
straightforward and designed only to eliminate column bleed or instrument background 
ions. Background subtraction actions resulting in spectral distortions for the sole purpose 
of meeting contract specifications are contrary to QA objectives and are unacceptable. 

5 .  If mass calibration is in error, classify associated data as unusable (R). 

, /o  
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.. :,:.>: ..: :.:.:.:.~.:.~:~:.:.:.: D. me following @- applies to ASLs and 
. . . .:.. _..\ .,..\: ..... ::...:.. D.6.2.3 m e  . . . . . . , . . . . . . . . . . . . . . . . . . for ASLs C 

data and shall be performed if tuning acceptance criteria in paragraph D.6.2.2 are not met. 
- 

2. If ion abundance criteria are not met and the data in question are needed on a priority 
basis, use the following guidelines and apply professional judgement to determine extent 
of data that may be used. 

a. DFTPP - The most critical factors in DFTPP criteria are non-instrument-specific 
requirements that are not unduly affected by location of the spectrum on the 
chromatographic profile. The m/z 198/199 and 4421443 ratios are based on 
natural abundance of carbon 12 and carbon 13 and are critical. They shall always 
be met. 

Similarly, m/z 68, 70, 197, and 441 relative abundance ratios indicate condition 
of the instrument and suitability of resolution adjustment and are very important. 
These ratios relate to adjacent ions and are relatively insensitive to differences in 
instrument design and position of the spectrum on the chromatographic profile. 

. For ions at m/z 51, 127, and 275, actual relative abundance is not as critical. 
For instance, if m/z 275 has 40 percent relative abundance (criteria 10 to 30 
percent) and other criteria are met, the deficiency is minor. 
The relative abundance of m/z 365 is an indicator of suitable instrument zero 
adjustment. If m/z 365 relative abundance is zero, minimum detection limits may 
be affected. However, if m/z 365 is present but is less than the 1.0 percent 
minimum abundance criteria, the deficiency is not as serious. 

b. BFB - The most important factors to consider are the empirical resuits that are 
relatively insensitive to location on the chromatographic profile and the type of 
instrumentation. Therefore, the critical ion abundance criteria for BFB are the 
m/z 95/96, 1741175, 1761177, and 174/176 ratios. Relative abundance of m/z 50 
and 75 are of lesser importance. 

3. In line with guideline 2, an expansion of minus ten percent of the low limit and plus ten 
percent of the high limit for selected ions may be appropriate. For example, in DFTPP, 
the m/z 51 ion abundance criteria might be expanded from 30 to 80 percent of m/z 198 
to 27 to 88 percent of m/z 198. Complete expanded criteria for DFTPP and BFB 
follows. 
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DFlTP Expanded Criteria 

ndz Ion Abundance Criteria 

51 
68 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

22.0 - 75.0 % of m/z 198 
less than 2.0 % of m/z 69 
less than 2.0 % of m/z 69 

less than 1.0 % of m/z 198 
base peak, 100 % relative abundance 
5.0 - 9.0 % of m/z 198 

greater than 0.75 % of m/z 198 
present, but less than m/z 443 
> 30.0 of m/z 198 
17.0 - 23.0 % of m/z 442 

30.0 - 75.0 % of m/z 198 

> 7.0 - 37.0 % of m / ~  198 

0 BFB Expanded Critetia 

Ion Abu mLz ndance Cntem . .  
. 50 
. 75 

95 
96 
173 
174 
1 75 
176 
177 

11.0 - 50.0 % of m/z 95 

base peak, 100 % relative abundance 

less than 2% of m/z 174 
> 50.0% of m/z 95 

22.0 - 75.0 % of m/z 95 

5.0 - 9.0 % of m/z 95 

5.0 - 9.0 % of m/z 174 
95.0 - 101.0 96 of m/z 174 
5.0 - 9.0 96 of m/z 176 

If results fall within these expanded criteria, data may be acceptable. If results fall 
outside these expanded criteria, data are unusable (R). 

I 
I If the reviewer has reason to believe that tuning criteria were achieved using techniques that 
I I program may merit evaluation. 

distorted the spectra, full documentation on tuning quality control shall be obtained. If 
techniques employed are found to be at variance with accepted practices, the laboratory QA 

It is at the reviewer's discretion based on professional judgement to flag data associated with 
times meeting expanded criteria, but not basic criteria. If only one element falls within the 
expanded criteria, qualification may not be needed. On the other hand, if several data elements 
are in the expanded windows, associated data may merit an estimated flag (0. The data 
reviewer is not required to use expanded criteria. The reviewer may still choose to flag data 
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associated with a tune as unusable (R) if it is appropriate to do so. A decision to use expanded 
criteria shall. be based on intended use of the data. 

D.6.3 Calibration 
- 

Compliance requirements for instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance in the beginning, and continuing calibration 
checks document satisfactory maintenance and adjustment of the instrument on a day-to-day 
basis. 

D.6.3.1 Crited. Initial calibration criteria for volatile and semi-volatile fractions follow. 

Average Relative Response Factors (AVGRRF) for Target Compound List (TCL) and 
compounds shall be'greater than or equal to 0.05 and greater 

than 0.01 for all other compounds. 

Percent Relative Standard Deviations (%RSD) shall be less than or equal to 30 percent. 

Continuing calibration criteria for volatile and semi-volatile fractions follow. 

0 Relative Response Factors (RRF) for TCL and HSL compounds shall be greater than or 
equal'to 0.05 and greater than 0.01 for other compounds. 

0 Percent Difference (96D) shall be less than or equal to 25 percent. 

D.6.3.2 Initial gufh are as follows. 
. . i.......... ......... ... i.. ..... . ....... 

1. Evaluate RRF for compounds and verify the following. 

a. Check and recalculate the RRF and AVGRRF for one or more volatile and semi- 
volatile compounds and verify that recalculated values agree with laboratory 
reported values. 

b. Verify that the compounds have an AVGRRF of at least 0.05 for those 
compounds that are on the TCL and HSL and have AVGRRFs of at least 0.01 for 
all other compounds. The other compounds not on the HSL or TCL are often 
times "poor performers" such as amines or ketones. If these analytes are held to 
the same AVGRRF requirement of 0.05, they would often fail to meet it. This 
would result in qualification of much of the data as estimated or unusable. Since 
it is lmown that these analytes may present a problem a more realistic acceptance 
criterion has been set for use in data validation. 

2. Evaluate %RSD for compounds and verify the following. 



.. I 

APPENDIX D 
L E m N T  PROJECT Revision 0.2 

18 &tober 1993 0 QUALITY ASSURANCE PROJECT PLAN 0 

n 
= +J&&R&$( xr2 ) 

........................... .............A. ......... 
- i = l  (n-I) 

Page 26 of 109 

Where: 

Q = Standard deviation of 5 response factors 

x = Mean of 5 response factors 

xi = individually measured response factor 
, 

a. Check and recalculate %RSD for one or more compounds and verify that 
recalculated value agrees with laboratory reported value. 

b. Verify that compounds (volatile and semi-volatile) have a 96RSD of less than or 
equal to 30 percent. 

3. 

4. 

5. 

If errors are detected in calculations of either RRF or %RSD, perform a more 
comprehensive recalculation. 

If a compound has an AVGRRF of less than 0.05 for TCL or HSL compounds or less 
than 0.01 for all other compounds, proceed as follows. 

a. Flag positive results for that compound as estimated (J). 

b. Flag nondetects for that compound as unusable (R). 

If any compound has a 96RSD greater than 30 percent, proceed as follows. 

a. Flag positive results for that compound as estimated (J). 

b. Qualifynondetects 

Nom ..................... .:.:.:...:...: ..................... 
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Continuing calibration  follow^ 
. , .. , .,., ;...: .i.. i:.: ..i. :..... 

2. If a compound has an RRF of less than 0.05 for TCL or HSL compounds or less than 
0.01 for all other compounds, proceed as follows. 

a. Flag positive results for that compound-as estimated (J). 

b. Flag non-detects for hat compound as unusable (R). 

3. If any compound has a %D between initial and continuing calibration greater than 25 
percent, proceed as follows. 

a. Flag positive results for that compound as estimated (J). 

b. Qualify non-detects using professional judgement. 

D.6.4 Blanks 

Blank analysis results shall be assessed to determine existence and magnitude of contamination 
problems. . 

D.6.4.1 Criteria. Criteria for evaluation apply to blanks associated with samples. If there 
is a problem with a blank, associated sample data shall be evaluated to determine if there is an 
inherent variability in data for the case or if the problem is an isolated Occurrence not affecting 
other data. 

Contaminants should not be present in blanks. 
D 6 4 2  . ..... .,... ............... ...: ........_ i. ......_. 0 . .  

1. Review results of associated blanks, FEMP forms, and raw data (e.g., chromatogram, 
reconstructed ion chromatogram, quantitation reports or data system printouts). 

2. Verify that method blank analysis has been repoxted per matrix, per concentration level 
for each GUMS system used to analyze Volatile Organic Analysis (VOA) samples and 
for each extraction batch for semi-volatiles. When unsuitable blank results are obtained, 
action depends on circumstances and origin of the blank. The method blank summary 
may be used to assist in identifying samples associated with each method blank. 

3. Do not report positive sample results unless concentration of compound in sample 
exceeds ten times amount in any blank for common contaminants listed in step 7 or five 
times amount for other compounds. 
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4. When more than one blank is associated with a given sample, base qualification upon 
comparison with the associated blank having the'highest concentration of contaminant. 

Results shall not be corrected by subtracting a blank value. 

5 .  Take no action if compound is found in a blank but not found in the sample. 

6 .  Qualify compounds other than those listed in step 7 that are detected in the sample and 
also detected in an associated blank when sample concentration is less than five times the 
blank concentration. 

7. Report a positive result, if concentration of compound in the sample exceeds ten times 
amount in a blank for the following common laboratory contaminants. 

0 Methylene chloride 

0 Acetone 

0 Toluene 

0 

0 Common phthalate esters 

. .. 2-butanone (Methylethyl Ketone) 

NOTE 

The blank analyses may not involve the same weights, volumes, or dilution 
factors as the associated samples. These factors shall be taken into consideration 
when applying the 5-times and 10-times criteria so that a comparison of the total 
amount of contamination is actually made. 

Additionally, there may be instances where little or no contamination is present 
in the associated blanks, but qualification of the sample was deemed necessary. 
Contamination introduced through dilution water is one example. Although it is 
not always possible to determine, instances of this can be detected when 
contaminants are found in the diluted sample result but are absent in the undiluted 
sample result. However, if the reviewer determines that the contamination is 
from a source other than the sample, data shall be qualified. In this case, the 5- 
times or IO-times rules do not apply and sample value shall be reported as a non- 
detect. 

Following are examples of applying blank qualification guidelines; however, certain 
circumstances may warrant deviation from these guidelines. 

4 5 r b  



APPENDIX D 
FERNALD E - O N n l E M A N A G E M E m L  - Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 29 of 109 

case 1 Sample result is greater than contract Required Quantitation Limit (RQL) but less 
than (5- or 10-times) required amount of the blank result. 

Rule 
10 Times 5 Times 

Blank Results 7 7 
RQL 5 5 
Sample Results 60 30 
Qualified Sample Result 60U 30U 

In the example for the 10-times rule, sample results less than 70 (or 10 x 7) are 
qualified as nondetects. 

For the 5-times rule, sample results less than 35 (or 5 x 7) are qualified as non- 
detects. 

case 2 Sample result is less than RQL and also less than (5- or 10-times) required 
amount of the blank result. . 

Rule 8 

10 Times 5 Times ) 

Blank Result 6 6 
RQL 5 5 
Sample Result 4J 4J 
Qualified Sample Result 5U 5u 

Data are not reported as 4U because this indicates a detection limit below the 
RQL. . 

I 
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case 3 Sample result is greater than (5- or 10-times) required amount of the blank result. 

Rule 
10 Times 5 Time 

Blarik Result 10 10 
RQL 5 5 
Sample Result 120 60 
Qualified Sample Result 120 60 

For both 10-times and 5-times release, sample results exceeded adjusted blank 
results of 100 (or 10 x 10) and 50 (or 5 x 10). 

8. If gross contamination exists (e.g., saturated peaks by GCIMS), flag affected compounds 
as unusable (R) in samples affected by interference. 

9. If inordinate amounts of other compounds are found at low levels in blanks, record it in 
data review comments because it may be indicative of a laboratory problem. 

If Tentatively Identified Compounds (TIC) are found in both the sample and associated 
blanks, record this in data review comments because it may be indicative of a laboratory 
problem. 

10. 

D.6.5 Percent Surrogate Recovery 

Laboratory performance on individual samples is checked by spiking samples with surrogate 
compounds prior to sample preparation and evaluating the percent recovery. Evaluation of 
results of surrogate spikes is not necessarily straightforward. The sample itself may produce 
effects caused by such factors as interferences and high concentrations of analytes. Because 
effects of the sample matrix are frequently outside laboratory control and may present relatively 
unique problems, review and validation of data based on specific sample results is frequently 
subjective and demands analytical experience and professional judgement. Accordingly, the 
following procedures consist primarily of guidelines and, in some cases, optional approaches are 
suggested. 

D.6.5.1 Sample and blank surrogate recoveries for volatile and 
semi-volatile compounds shall be within limits specified in the applicable method and the LSC. 
When unacceptable surrogate recoveries are followed by successful re-analyses, only the 
successful run must be reported. 

ASL C and D Criteria. 
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D 6 5 2  
. . . . . . . . . . . ... . . . . . . . . . ... . . . . .  

1. 

2. 

3. 

4. 

5 .  

6. 

. Check raw data (e.g., chromatogram, qtmtitation list) to verify recoveries on surrogate 
recivery form. 

From surrogate recovery forms, determine if any two surrogates within a badneutral 
or acid fraction (or one surrogate for the VOA fraction) are out of specification or if any 
one bdneutral, acid, or VOA surrogate has a recovery of less than ten percent. 
From surrogate recovery forms, determine if recoveries are out of specification with no 
evidence of repurging, re-injection, or reextraction. If so, the laboratory has failed to 
perform satisfactorily. 

Verify that no blanks have surrogates outside criteria parameters. 

If there are two or more analyses for a particular fraction, determine which are the best 
data to report based on the following considerations. 

Surrogate recovery (marginal versus gross deviation) 

Holding times 

. Comparison of compound values reported in each fraction 

For surrogate spike recoveries out of specification, proceed as follows. 

a. If at least two surrogates in either the badneutral or acid fraction, or one 
surrogate in the volatile fraction, are out of specification but have recoveries 
greater than ten percent, proceed as follows. ' 

(1) Flag positive results for that fraction as estimated (J). 

(2) Flag negative results for that fraction with the sample quantitation limit as 
estimated (UJ). 

b. If a surrogate in a fraction shows less than ten percent recovery, proceed as 
follows. 

(1) Flag positive results for that fraction as estimated (0. 

(2) Flag negative results for that fraction as unusable (R). 
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C. Do not qualify data with respect to surrogate recovery unless at least two 
surrogates are out of specification in the baselneutral or acid fraction, one is out 
of specification in the volatile fraction, or unless recovery of a surrogate is Iess 
than ten percent. If reanalysis was performed results of the original analysis and 
reanalysis should be compared to assess whether the results are due to matrix 
effects or to a problem with the analpcal process. 

d. For a blank analysis with surrogates out of specification, give special 
consideration to validity of associated sample data and determine whether 
problems are isolated to the blank alone or if there is a fundamental problem with 
the analytical process. 

NOTE 

For example, if one or more samples in the batch 
show acceptable surrogate recoveries, the blank 
problem may be considered an isolated occurrence. 
However, evenif this judgement allows some use of 
the affected data, analyt~cal problems remain, which 
shall be reported to and corrected by the laboratory. 

D.6.6 Matrix Spike/MatriX Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method on various matrices. These data alone cannot be used to evaluate precision and accuracy 
of individual samples. 

D.6.6.1 Criteria. Spike recoveries and Relative Percent Differences (RPD) between 
MS/MSD recoveries shall be within advisory limits in the applicable method (Appendix G). 

. me following is applicable both 
................................... . ..sm ............ M:><::*?: 

ASLs C and D data. 

1. Inspect data results for MS/MSD recovery. 

2. 

3. 

Verify transcriptions from raw data for ASL D and verify calculations. 

Do not use MS/MSD data alone to qualify an entire case. Use informed professional 
judgement and MS/MSD results in conjunction with other QC criteria to determine the 
need for some qualification of the data. 

4. Try to determine effect of MS/MSD results on associated data with. regard to the 
MS/MSD sample and specific analytes for samples associated with the MS/MSD. 

d 
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5 .  If it can be determined that results of the MS/MSD affect only the spiked sample, limit 
qualification to this sample alone. 

If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes, apply qualification to associated samples. 

- 

6. 

D.6.7 Field Duplicates 

Field duplicate samples may be taken and analyzed as an indication of overall precision. These 
analyses measure both field and laboratory precision; therefore, results may have more 
variability than laboratory duplicates, which measure only laboratory performance. It is also 
expected that solid matrix duplicate results will have a greater variance than water matrices 
because of difficulty in collecting identical samples. 

D.6.7.1 
comparability. 

Criteriq. There ire no specific review criteria for field duplicate analyses 

D 6 , 2  . . .  . .......................... 

1. Identify samples that are field duplicates using FEMP forms specified in LSC or PSP. 

2. 

3. 

Compare results reported for each sample and calculate the RPD. 

Provide evaluation of field duplicates with reviewer comments. 

D.6.8 Internal Standards Performance 

D.6.8.1 
GC/MS sensitivity response is stable during every analytical run. 

Criteria. The following Internal Standards (IS) performance criteria ensure that 

0 IS area counts shall not vary by more than a factor of two (- 50 percent to + 100 
percent) from associated calibration standard. 

0 Retention time of the IS shall not vary more than & 30 seconds from the associated 
calibration standard. 

, D 6 8 2  . . .  . ............................. i. ...... ii .... * . 

2. Check raw data (e.g., chromatograms, quantitation lists) and verify recoveries reported 
on FEMP forms specified in the LSC. 
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3. Verify that retention times and IS areas are acceptable. 

4. If there are two analyses for a particular fraction, determine which data are best to report 
considering the following. 

0 Magnitude and direction of the IS area shift 

Magnitude and direction of the IS retention time shift 

0 Holding times 

0 Comparison of TCL, HSL, and Resource Conservation and Recovery Act 
(RCRA) Appendix IX compounds values reported in each fraction 

6. If an IS retention time varies by more than 30 seconds, examine chromatographic profile 
for that sample to determine if false positives or negatives exist. 

7. For shifts of a large magnitude, consider parhal or total rejection of data for that sample 
fraction. 

D.6.9 Target Compound Identirrcation 

The objective of criteria for GUMS qualitative analysis is to minimize the number of erroneous 
identifications of compounds. An erroneous identification can either be a false positive 
(reporting a compound present when it is not present) or a false negative (not reporting a 
compound that is present). 

Identification criteria can be applied much more easily to detect false positives than false 
negatives. More information is available because of the requirement for submittal of data 
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supporting positive identifications. Negatives (non-detected compounds), however, represent an 
absence of data and are, therefore, much more difficult to assess. 

Compound shall be within f 0.06 Relative Retention Time (RRT) units of the standard 
RRT. 

0 Mass spectra of the sample compound and a current laboratory-generated standard shall 
match according to the following criteria. 

0 Ions present in the standard mass spectrum at a relative intensity greater than ten 
percent shall be present in the sample spectrum. 

0 Relative intensities of ions shall agree within 20 percent between the standard 
and sample spectra (e.g., for an ion with 50 percent abundance in the standard 
spectrum, the corresponding sample ion abundance shall be between 30 and 70 

.- percent) . 
0 Ions greater than ten percent in the sample spectrum but not present in the 

standard spectrum shall be considered and accounted for. 

D.6.9.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . The following is applicable to both ASLs C and D data. 

1. Ensure that RRT of reported compounds is within 0.06 units of reference standard. 

2. Check laboratory standard spectra versus sample compound spectra for ASL D validation 
as specified in paragraph D.6.9.1. 

3. Be alert for situations where sample carry-over is a possibility (e.g., high concentration 
samples preceding low concentration samples) and use professional judgement to 
determine if instrument crosscontamination has affected positive compound 
identification. 

Use professional judgement to apply qualitative criteria for GUMS analyses; if it is 
determined that incorrect identifications were made, flag such data as not detected (v) 
or unusable (R). 

Use professional judgement to qualify data if it is determined that crosscontamination 

4. 

5 .  
OCCUKed. 
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D.6.10 Compound Quantitation and Reported Detection Limits 
- 

The data validation objective is to ensure that reported quantitation results and the RQL are 
accurate. 

D.6.10.1 Criteria. 

0 Compound quantitation as well as adjustment of the RQL shall be calculated according 
to the applicable method. 

0 Compound RRF shall be calculated based on the IS specified in the method for that 
compound. 

0 Quantitation shall be based on the ion ( d z )  specified in the method. 

0 Compound quantitation shall be based on the RRF from the appropriate daily standard. 

I D6102 .- . ......................................... * . .  . 
1. For fractions, examine raw data to verify correct calculation of sample results reported 

by the laboratory. 

2. Compare quantitation lists, chromatogram, and sample preparation log sheets to reported 
positive sample results and quantitation limits. 

3. Verify that correct internal standard, quantitation ion, and RRF were used. 

4. Verify that RQLs have been adjusted to reflect sample dilutions, concentrations, splits, 
clean-up activities, and dry-weight factors are not accounted for by the method. 

5 .  If discrepancies are found, obtain additional information from the laboratory that may 
resolve differences. If discrepancy remains unresolved, decide which value is best. 
Reviewer may determine qualification of data is warranted. 
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D.6.11 Tentatively Identified Compounds 

This procedure for TICS is applicable to ASL D data. Chromatographic peaks in volatile and 
semi-volatile fraction analyses that are not on the TCL, HSL, or RCRA Appendix IX list; 
analytes; surrogates; or internal standards are potential TICS that the reviewer shall qualitatively 
identify by GUMS library search and assess. 

D.6.11.1 Criteria 

0 For each sample, the laboratory shall conduct a mass spectral search of the National 
Institute of Standards and Technology (NIST) library and report possible identities for 
the ten largest VOA fraction peaks and the 20 largest Base Neutrals Analysis (BNA) 
fraction peaks that are not surrogate, IS, or compounds, but have ardheight greater than 
ten percent of the size of the nearest IS. TIC results shall be reported for each sample. 

0 Guidelines for tentative identification are as follows. 

a Major ions (greater than ten percent relative intensity) in the reference spectrum 
shall be present in the 'sample spectrum. 

a Relative intensities of major ions shall agree within +. 20 percent between the 
.- sample and reference spectra. 

a Molecular ions present in the reference spectrum shall be present in the sample 
spectrum. 

a Ions present in the sample spectrum but not in the reference spectrum shall be 
reviewed for possible background contamination, interference, or coelution of 
additional compounds. 

a Even if these criteria are not met, the data reviewer may report identification if 
a mass spectral interpretation specialist reviewer judges it to be correct. 

a If, in the data reviewer's judgement, identification is uncertain or there are 
extenuating factors affecting compound identifications, the TIC result may be 
reported as 'unknown". 

D 6 1 1 2  p&.$&& . ................................... ..... ...... . .  . 
1. Check raw data to verify that laboratory has generated a library search for required peaks 

in the chromatogram (samples and blanks). 

2. Examine blank chromatogram to verify that TIC peaks present in samples are not in 
blanks. If a low-level compound that is a common artifact or laboratory contaminant is 

s 
5 -  
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detected in a sample, check the blank chromatogram for peaks of less than ten percent 
of IS height that are present in the blank chromatogram at a similar RRT. 

Examine mass spectra in each sample and blank. 

1 - 
3. 

4. Because TIC library searches often yield several candidate compounds with a close 
matching score, consider all reasonable choices. 

5 .  Be alert for the following common laboratory artifactdcontaminants and their sources 
that may be present in blanks and not reported as sample TICS. 

Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z 73), diethyl 
ether, hexane, certain freons (1,l ,2-trichl0ro-l,2,2-trifluoroethane or fluoro- 

. trichloromethane), and phthalates at levels less than 100 pg/l or 4000 pg/kg 

0 Solvent preservatives: cyclohexene, a methylene chloride preservative, and 
related by-products including cyclohexanone, cyclohexenone, cyclohexanol, 
cyclohexenol, chlorocyclohexene, and chlorocyclohexanol 

.. 

0 Aldol reaction products of acetone including 4-hydroxy-4-methyl-2-pentanone; 4- 
methyl-2-penten-2-one; and 5,5dimethyl-2(5H)-furanone 

NOTE 

A compound may be identified in the proper 
analytical fraction by non-target library search ' 

procedures even though it was not found on the 
quantitation list. 

6. If total-areaquantitation method was used, request laboratory recalculation of the result 
using proper quantitation ion. Also, evaluate other sample chromatograms and check 
library reference retention times on quantitation lists to determine if the false negative 
result is an isolated Occurrence or if data from the entire case is affected. 

Compounds may be identified in more than one fraction, so verify that quantitation is 
made from the proper fraction. 

7. 
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Flag TIC results as tentatively identified with estimated concentrations (J-N). 

If it is determined that tentative identification of a compound is not acceptable, change 
the tentative identification to "unknown" or an appropriate identification. 

If contractually required peaks were not library searched, request the data from the 
laboratory. 

Do not report TICs that are not sufficiently above the level in the blank. Consider 
dilutions and sample size when comparing amounts present in blanks and samples. 

When a compound is not found in blanks but is a suspected artifact or a common 
laboratory contaminant, flag result as unusable (R). 

To decide if a library search identification of a TIC is realistic, exercise professional 
judgement. If there is more than one reasonable match, report result as either 
compound "X" or "Y". If there is a lack of isomer specificity, change TIC result to 
a non-specific isomer result (173,5-trimethyl benzene to trimethyl benzene isomer) or 
to compound class (2-methyl-3ethyl benzene to substituted aromatic compound). The 
reviewer may elect to summarize and report similar isomers as a total (e.g., alkanes 
may be reported as total hydrocarbons). 

.- 
NOTE 

Other case factors may influence TIC judgements. If a sample 
TIC match is poor but other samples have a TIC with a good 
library match, similar relative retention time, and the same ions; 
identification information may be inferred from the other TIC 
results. Physical constants, such as boiling point, may be 
factored into professional judgement of TIC results. 

Recause the ASL C data package does not include the raw data, it is not possible to review 
the spectra and tentative spectral identifications of TICs. However, the reviewer shall 
examine the reported list of TICs and the apparent reported concentrations and tentative 
identifications. The review shall consider other reported site data and information in 
assessing the overall significance of reported TICs. 

D.6.13 System Performance 

After instrument performance QC checks (e.g., blanks, tuning, calibration), changes may 
occur that degrade data quality. While this degradation is not directly shown until the next 
series of analytical QC checks, a thorough review of ongoing data acquisition can indicate 
degradation of instrument performance. Following are some examples of these indicators. 

A 
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0 Abrupt, discrete shifts in Reconstructed Ion Chromatograph (RIC) baseline may 
indicate gain or threshold changes. 

Poor chromatographic performance affects both qualitative and quantitative results. 
Indications of substandard performance include the following. 

- 

e High Reconstructed Ion Chromatograph (RIC) background levels or shifts in ' 

absolute retention times of ISs 

0 Excessive baseline rise at elevated temperature 

0 Extraneous peaks 

e Loss of resolution suggested by factors such as non-resolution of 2,4- and 2,5- 
dinitrotoluene 

e Peak tailing or peak splitting may result in accurate quantitation 

Continued analytical activity with degraded performance suggests lack of attention or 
professional experience. Using instrument performance indicators, data reviewer shall decide 
if the system has degraded to the point of affecting data quality or validity. If data quality 
may have been affezted, data shall be qualified using reviewer's best professional judgement. 

D.6.14 Overall Assessment of Data for a Case 

.. 

It is appropriate for data'reviewer to make professional judgements and express concerns and 
comments on validity of the overall data package for a case. This is partxularly true when 
there are several QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and data 
limitations in order to avoid inappropriate use of data while not precluding consideration of 
the data. The reviewer is greatly assisted if DQOs are provided. 

Data : g u  for pesticides based on the Laboratory Data 
.."........... ..+.:.'.:.'.??.:, 

Functional Guidelines for Evaluan'ng Organic Analysis, 1 July 1988 (U.S. Environmental 
Protection Agency, 1988b). 

This subsection describes general procedures for data validation from Gas Chromatography 
(GC) analysis of pesticides (e.g., herbicides, purgeable halocarbon, organo-phosphate 
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pesticides) for ASLs C and D. Specific performance. criteria, surrogates, spike compounds, 
instrument performance requirements, calibration, and standards-are provided in Appendix G 
and shall be ud as validation criteria. The following procedures shall be performed for GC 
data validation in 

D.7.1 Holding Times 

The objective of validating holding time data is to establish validity of analysis results by 
ensuring that sample holding times from receipt to analysis or preparation were in 
compliance with the specified method in Appendix G. This procedure applies to both 
ASLs C and D data. 

D.7.1.1 Criteria. 

0 Extraction of water samples by the separatory funnel methods shall be completed 
within seven days of sample collection date. 

0 Extraction of water samples by continuous liquidliquid extraction shall be started 
within seven days of sample collection time. 

Exkction of soil or sediment samples by sonication shall be completed within 
fourteen days of sample collection time. 

0 Analysis of samples shall be completed within forty days following start of extraction. 
D 7 1 2  .- . .. .- ..... ......... _.............. ............... ; . . .  
1. Verify holding time by comparing sample collection date with dates of extraction and 

analysis on LSC-specified FEMP form. 

2. Examine sample records to determine if samples were preserved as specified in the 
Project-Specific Plan (PSP). 

3. If holding times were exceeded, proceed as follows. 

.:.:.:.:.:.:.: ...,..,.,.,.,.,.,Y. 

a. Flag positive results as estimated (J). 
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b. 

c. 

If holding times are grossly exceeded either on first analysis or re-analysis, proceed 
as follows. 

a. 

Flag sample quantitation limits as estimated (UJ). 

Document that holding times were exceeded. 

I 

4. 

Use professional judgement to establish reliability of data and effect of 
additional storage on sample results. 

If nondetect data are unusable, flag data as (R). b. 

D.7.2 Instrument Performance 

D.7.2.1 Criteria. Criteria are established to ensure that adequate chromatographic 
resolution and instrument sensitivity are achieved by the chromatographic system. These 
criteria are not sample specific. Conformance is determined using standard materials; 
therefore, criteria shall be met in all circumstances. 

D.7.2.2 ' for ASLD. 

1. Check raw data to verify that the following conditions exist. 

a. Retention-time windows are reported and pesticide standards are within 
established windows. 

b. Percent breakdown for DDT or endrin does not exceed 20 percent in 
evaluation standard analyses. 

%Breakdown= TotalCD DE+DDD) x100 
@DT) Total @DE+DDD+DDT) 

% Breakdown = TotalEndn 'n ketone + Endrin Aldehvde) x 100 
(Endrin) Total (Endrin ketone + Endrin Aldehyde + Endrin) 

c. Percent breakdown for combined endrin and DDT does not exceed 30 percent 
in evaluation standard analyses. 

d. If the retention time shift for DiButylChlorendate (DBC) is greater than 0.3 
percent for narrow-bore capillary columns or greater than 1.5 percent for 
wide-bore capillary columns, the analyses may be flagged unusable (R) for that 
sample, but the reviewer shall use professional judgement to qualify data. 
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2. Check affected sample chromatograms for peaks within an expanded window 
su'rrounding expected retention-time window of analyte of interest and proceed as 
follows te ensure that standards fall within retention-time windows. Retention-time 
windows are used for qualitative identification. If standards do not fall within the 
windows, associated sample results shall be evaluated. Samples injected after the last 
in-control standard may be affected. 

a. If no peaks are present within or close to the window of the deviant target 
compound, there is usually no effect on data. won-detected values can be 
considered valid.) 

b. If affected sample chromatograms contain peaks that may be of concern (Le., 
above PQL and either close to or within expected retention-time window of 
analyte), two options (steps c and d) are available to determine affect on data. 

c. If no additional effort is warranted, flag positive results and quantitation limits 
as unusable (R). In the comments, emphasize the possibility of either false 
negatives or false positives as appropriate. 

If additional effort is warranted (e.g., if data are needed on a priority basis 
and if peaks may represent a level of concern for that partxular analyte), 
proceed as follows to determine a useable window for affected samples. 

(1) 

d. 

Examine data package for presence of three or more standards 
containing analyte of interest that were run within a 24-hour period 
during which sample was analyzed. 

(2) If three or more such standards are present, reevaluate mean and 
standard deviation of retention-time window. 

(3) If all standards and matrix spikes fall within revised window, determine 
valid positive or negative sample results using this window. 

(4) Record additional efforts taken and resultant impact on data useability. 

(5) Include calculations and comparisons generated in support 
documentation. 



APPENDIX D 
~ 

FERNALD ENVIRONMENTAL MANACEME- Revision 0.2 
QUALITY ASSURANCE PROJECT PLAN 18 October 1993 

Page 44 of 109 

D.7.3 Calibration 

Calibration requirements ensure that measuring instruments are capable of producing 
acceptable quantitative data. Initial calibration ensures that instruments are capable of 
specified performance in the beginning. Continuing calibration ensures that instruments are 
adjusted at specific time periods and that required calibration documentation is maintained. 

D.7.3.1 Init' la1 Ca libration Criteria for ASLs C a nd D DaQ. 

0 Retention-time windows are specified for compounds in the applicable method 
(Appendix G). 

0 All 
to 2 

0 Surrogates shall have a 96RSD less than or equal to 30.0 percent. 

0 Up to two target compounds (except surrogates) may have a %RSD greater than 20.0 
percent but less than or equal to 30.0 percent. - 

.. 
D.7.3.2 Conti -tenon nuin- for ASLs C and D D  z@ . . .  

0 RPD shall be less than or equal to 25.0 percent. 

..................... .........., .................. .......... libration Data for ASL C. for Initial Ca D.7*3.3 : 

................................................. 

1. Verify that 96RSD for calibration factor of each analyte is less than or equal to 20 
percent for each 12-hour period. 

2. If linearity criteria are not met, flag associated quantitative results as estimated (J). 

. ........... -1 Calibration Data lo r A SL D. ~~,~.:~..~.:...~.~.:.~~ , D.7.3.4 for 'ti 
.......................... 

1. Verify that %RSD for calibration factor of each analyte is less than or equal to 20 
percent for each 12-hour period. 

2. 

3. 

If linearity criteria are not met, flag associated quantitative results as estimated (J). 

Inspect standards results and verify agreerncnt with raw GC data (chromatograms and 
data system printouts). 
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4. Check raw data and recalculate one percent of the calibration factors and %RSD for 
calibration concentrations. 

If errors are detected, perform more comprehensive recalculations. 
- 

5 .  

6.  Inspect multicomponent analysis results and verify agreement with the raw data. 

.................... ;::.;.;.; ........... ... ............... @&&lgg for Continuing Calibration Data for ASLs C and D. D.7.3.5 'ci.. 

.............................................. 

1. To verify quantitative results, check %D between calibration factors by recalculating 
approximately ten percent of values reported in raw data using the following formula. . 

Where: 

Ri = Calibration factor from first analysis 

R2 = Calibration factor from subsequent analysis 
.. 

2. If percent difference between calibration factors is greater than 25 percent of 
quantitated compounds, flag associated positive quantitative results as estimated (I). 

D.7.4 Blanks 

Assessment of blank analyses results determines existence and magnitude of contamination 
problems. If problems exist, data associated with the case shall be evaluated to determine 
whether there is an inherent variability in data for the case or if the problem is an isolated 
Occurrence not affecting other data. 

D.7.4.1 m. The following criterion applies to both ASLs C and D data. 

0 No contaminants should be present in blanks. 

1. Verify that method blank analyses contain less than RQL of target analy.tes or 
interfering peaks. 
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2. Verify that method blank analysis has been reported per matrix, per concentration 
level, per GC system used to analyze samples for each extraction batch. 

- 
NOTE 

When unsuitable blank results occur, action depends on 
circumstances and origin of the blank. Positive sample results 
shall not be reported unless compound concentration in sample 
exceeds five times amount in blank. When more than one blank 
is associated with a given sample, qualification shall be based 
upon a comparison with the associated blank having the highest 
concentration of a contaminant. Results shall not be c o ~ e ~ t e d  
by subtracting the blank value. 

3. If a contaminant is found in the blank but not in the samples, take no action. 

4. Qualify target analytes detected in sample and also detected in an associated blank 
when sample concentration is less than five times blank concentration. 

NOTE 
.. 
. Blank analyses may not involve the same weights, volumes, or 

dilution factors as associated samples. These factors shall be 
taken into consideration when applying the five-times criteria so 
that a comparison of the total amount of contamination may be 
made. 

Additionally, there may be instances where little or no 
contamination was present in associated blanks, but qualification 
of sample was deemed n-ecessaq (e.g., contamination introduced 
through dilution water). 

Although it is not always possible to determine, instances of this 
occurring can be detected when contaminants are found in a 
diluted sample result, but are absent in the undiluted sample 
result. Because both results are not routinely reported, it may 
be impossible to verify this source of contamination. However, 
if reviewer determines that contamination is from a source other 
than the sample, data shall be qualified. In this case, the 5- 
times criterion does not apply; the sample value shall be 
reported as a nondetect. 

Examples of applying blank qualification guidelines follow. Certain circumstances may 
warrant deviations fiom these guidelines. /3, 4 
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case 1 Sample result is greater than RQL but is less than required amount (5 times) of 
blank result. 

Blank result 1 .o 
RQL - 0.5 
Sample result 4.0 
Qualified sample result 4.0U 

In this case, sample results less than 5.0 (5 x 1.0) are qualified 
as non-detects. 

case 2 Sample result is greater than required amount (5-times) of blank result. 

.. Blank result 1 .o 
RQL 0.5 
Sample result 6.0 
Qualified sample result 6.0 

D.7.4.3 Procedu re for ASL D. The following procedure applies only to ASL D data and 
shall be performed in addition to procedure in paragraphs D.7.4.2. 

1. Review results of associated blanks and raw data (chromatograms, quantitation reports 
or data system printouts). 

\ 

D.7.5 Percent Surrogate Recovery 

Quality of laboratory analysis of individual samples is established by spiking samples with a 
surrogate compound prior to sample preparation and evaluating the percent recovery. 
However, evaluation of results of surrogate spikes is not necessarily straightforward. The 
sample itself may produce effects caused by factors such as interferences and high 
concentrations of analytes. 

The review and validation of data based on specific sample results is frequently subjective 
and demands analytical experience and professional judgement because effects of the sample 
matrix are frequently outside the control of the laboratory and may present relatively unique 
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problems. Accordingly, this .................................... @hbKZ consists primarily of guidelines and, in some cases, 
several optional approaches are suggested. 

D.7.5.1 Critea. The following criterion applies to both ASLs C and D data. 

0 Sample and blank recoveries of Surrogates shall be within advisory limits of the 
specified method (Appendix G). 

D.7.5.2 . The follow applies to ASL C data only and 
shall be performed prior to and in addition to in paragraph D.7.5.4. 

1. Verify that surrogate recoveries are within advisory limits (paragraph D.7.5.1). 

. The follow ies to ASL D data only and 
in addition to raph D.7.5.4. 

1. Check raw data (e.g., chromatograms, quantitation list) to verify recoveries. 

2. If recoveries are not within advisory limits, check raw data for possible interferences 
that may have affected surrogate recoveries. 

. The following rrogate D.7.5.4 ...................... .,.. 
recovery data'for both ASLs C and D and shall be performed 
paragraphs D.7.5.2 and D.7.5.3. 

1. 

in 

Use the following guidelines if surrogate recoveries are outside advisory windows. 

a. 

b. 

C. 

d. 

If low recoveries are obtained, flag associated positive results and quantitation 
limits as estimated (J). 

NOTE 

A high bias may be caused by co4uthg 
intefierences. 

If high recoveries are obtained, use professional judgement to determine 
appropriate action. 

If zero surrogate recovery is reported, examine sample chromatogram to 
determine if surrogate may be present, but slightly outside its retention-time 
window. 

If surrogate is present, in addition to assessing surrogate recovery for 
quantitative bias, investigate qualitative validity of analysis. 
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e. If surrogate is not present, flag negative results as unusable (R). 

D.7.6 Matrix SpikeMatrix Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method (Appendix G) on various matrices. These data alone cannot be used to evaluate 
precision and accuracy of individual samples. 

- 

This iw applies to both ASLs and data. 
, , ................................... 

D.7.6.1 Criteriq. 

0 Advisory limits are established for spike recovery limits in the applicable method 
identified in Appendix G and on LSC-specified FEMP forms. 

Advisory limits are established for RPD between matrix spike and matrix spike 
duplicate recoveries in the applicable method identified in Appendix G and on LSC- 
specified FEMP forms. 

D , 6 2  
. . . . . . . . . . . . . . . . . . . . . . . .. ... .: 0 . .  

1. 

2. 

Inspect results for MS/MSD recoveries. 

Veri@ transcriptions from raw data for ASL D evaluation. 

3. verify calculations. 

4. Do not use MS/MSD data alone to qualify an entire case, but, using informed 
professional judgement and MS/MSD results in conjunction with other QC criteria, 
determine need for qualification of data. 

5 .  First try to determine extent of effects of MS/MSD results on associated data. Make 
this determination in regard to the sample as well as specific analytes for samples 
associated with MS/MSD. 

6. If it can be determined that results of MS/MSD affect only the spiked sample, limit 
qualification to sample alone. 

7. If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes that affect associated samples, laboratory 
shall be notified and affected samples qualified. 
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D.7.7 Eeld Duplicates 

Field duplicate samples may be collected and analyzed to evaluate overall precision. These 
analyses m&ure both field and laboratory precision; therefore, results may have more 
variability than laboratory duplicates, which measure only laboratory performance. It is also 
expected that solid matrix duplicate results will have a greater variance than duplicates of 
water matrices because of difficulty collecting identical samples. This guidance applies to 
both ASLs C and D data. 

D.7.7.1 Criteria. 

There are no specific review criteria for field duplicate analyses comparability. 
D 7 7 2  .- . .. , . ....._ ..... ... ..... .. _..... ..... . i... . 
. . .  

1. Identify field duplicate samples. 

2. 

3. Document field duplicate evaluation. 

Compare results reported for each sample and calculate RPD. 

D.7.8 Compound Identification 

Qualitative criteria for compound identification were established to minimize erroneous 
identifications, which can be either a false positive (reporting a compound when it is not 
present) or a false negative (not reporting a compound that is present). 

D.7.8.1 Criteria. The following criteria apply to both ASLs C and D data. 

0 Retention times of reported compounds shall fall within calculated windows for the 
two chromatographic columns. 

0 GC/MS confirmation is required if the concentration of a compound exceeds 10 
ng/pL in the final sample extract. 

D.7.8.2 The following shall be performed prior to 
andinad graph D.7.8.3. 

1. Review compound identification results and associated raw data (chromatograms, data 
system printouts). 

2. Confirm reported positive detects using appropriate retention times and retention-time 
windows, and verify that compounds listed as "not detected" are correct. 
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D.7.8.3 &&&$&# , . . . . . . . . . . . . , . . . ..., ...... . . o * .. ..:+ :.. :.:..:..'. z:.:.;.:;:.:.: C and D Data. 

1. Verify that positive identifications have dissimilar column analysis. 

2. If qualitative criteria for the two-column confirmation were not met, consider reported 
positive detects as nondetects; use professional judgement and assign an appropriate 
quantitation limit based on the following guidelines. 

a. If misidentified peak was sufficiently outside target pesticide retention-time 
window, report RQL. 

b. 

D.7.9 Compound Quantitation and Reported Detection Limits 

The validation objective is to ensure that reported quantitation results and RQLs are accurate. 

D.7.9.1 Criteria. The following criterion applies to both ASLs C and D data. 

0 Compound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the specified method in Appendix G. 

D.7.9.2 . The following applies to both ASLs C 
and D data. 

1. Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, 
clean-up activities, and dry weight factors that were not accounted for in the method. 

Flag quantitation limits affected by large, off-scale peaks as unusable (R). 2. 

3. If intederence is on-scale, provide an estimated quantitation limit (UJ) for each 
affected compound. 

4. Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound 
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No:m ............ ..... ..: ....... :.... .......... >:.: 

5.  If an interfering compound is indicated, report lower of the two values and qualify it 
as presumptively present at an estimated quantity (No, which will necessitate a 
determination of an estimated concentration in confirmation column. 

6. Document that presence of interferences has obscured attempt at secondcolumn 
confirmation. 

D.7.9.3 ........................ s to ASL D data only and 
shall be performed in addition to guidance in 

1. Examine raw data to verify correct calculation of sample results reported by the 
laboratory. 

.- 
2. Compare quantitation reports, chromatograms, and sample preparation logs to 

reported positive sample results and quantitation limits. 

D.7.10 Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package. This is particularly appropriate when there are several 
QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and 
limitations. Availability,of DQOs is helpful in this review. The information wil l  help the 
user avoid inappropriate use of data and yet not preclude all consideration of the data. 

This subsection describes validation for inorganic data for ASLs C and D. The 
following based on the Data Validation Functional Guidelines for 
Evuluunh? Imrnanic AnuZvsis. 1 Julv 1988 (U.S. Environmental Protection Agency, 1988b). 
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D.8.1 Holding Times 

The objective of validating holding times data is to establish the validity of analysis results by 
ensuring that sample holding times from receipt to analysis or extraction were in compliance 
with the specified method (Appendix G). 

This &klmce . . . . . . . . . . . . . . applies to both ASLs C and D data. 

D.8.1.1 Criteria. Samples shall be analyzed within the holding times specified in Table 
6-1. 

D.8.1.2 . The following to both ASLs C and D data. 

1. Establish holding times by comparing sample collection date with dates of analysis in 
raw laboratory data (e.g., digestion logs and instrument run logs). Analyte holding 
time (days) equals analysis date minus sample collection date. 

2. Examine digestion and distillation logs to determine if samples were preserved at pH 
specified in paragraph D.8.1.1. 

3. If holding times and preservation requirements are not met, qualify results that are 
greater than IDL as estimated (J) and results smaller than IDL as estimated (UJ). 

4. If holding times are exceeded, use professional judgement to determine reliability of 
data and effects of additional storage on sample results. The expected bias will be 
low, so reviewer may determine that results smaller than IDL are unusable (R). 

D.8.2 Calibration 

Requirements for instrument calibration are established to ensure that instruments are capable 
of producing acceptable quantitative data. Initial calibration demonstrates that an instrument 
is capable of required performance at the beginning of an analysis run. Verification of 
continuing calibration ensures that the initial calibration remains valid. 

libration Cn ‘teria for ASLs C a nd D. The following criteria applies to D.8.2.1 Irutlal Ca 
data for both ASLs C and D. 

ICP Analysis 

.. 

e A blank and at least one standard shall be used to establish the analytical 
curve. 

Analysis results shall fall within control limits of 90 to 110 Percent Recovery 
(%R) of true value. 

e 
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0 AA Analysis 

A-blank and at least three standards, one of which is at specified IDL, shall be 
used to establish the analytical curve. 

NOTE 

The correlation coefficient of 0.995 is a technical 
criterion and not contractual. 

The correlation coefficient shall be greater than approximately 0.995. 

Analysis results shall fall within control limits of 90 to 110 %R of true value. 

Mercury Analysis 

A blank and at least four standards shall be used to establish the analytical 
curve. 

The correlation coefficient shall be greater than approximately 0.995. 

Analysis results shall fall within control limits of 80 to 120 %R. . 

0 Cyanide Analysis 

A blank and at least three standards shall be used to establish the analytical 
curve. 

0 A correlation coefficient greater than approximately 0.995 is required for 
photometric determination. 

Analysis results shall fall within control limits of 85 to 115 96R. 

D.8.2.2 hut ial Calibration Cn 'teria for ASL D. The following criterion applies to data 
for ASL D only and is in addition to criteria in paragraph D.8.2.1. 

0 Cyanide Analysis - A mid-range standard shall be distilled. 

D.8.2.3 Cont inuinn Calibration Cn 'teria. The following criteria apply to both ASLs C 
and D data. The instrument shall be calibrated daily and each time it is set up. 

0 Analysis results shall fall within control limits of 90 to 110 96R of true value for all 
analytes except mercury and cyanide. 
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0 Analysis results for mercury shall fall within control limits of 80 to 120 %R. 

0 Analysis -results for cyanide shall fall within control limits of 85 to 115 %R. 

applies to calibration data ... ... D.8.2.4 . The following. 
for both ASLs C and D. 

1. Verify that instrument w& calibrated daily and each time it was set up using correct 
number of standards and blanks. 

2. Verify that correlation coefficient was greater than approximately 0.995. 

3. If minimum number of standards were not used for initial calibration, or, if 
instrument was not calibrated daily and each time it was set up, qualify data as 
unusable (R). 

4. If correlation coefficient is smaller than 0.995, qualify results greater than IDL as 
estimated (J) and results smaller than IDL as estimated (UJ). 

D.8.2.5 . The following ies to calibration data for 
ASL D only and shall be performed in addition to 

1. 

in paragraph D.8.2.4. 

Check distillation log and verify that mid-range cyanide standard was distilled. 

2. Recalculate one or more.of Initial Calibration Verification (ICV) and Continuing 
Calibration Verification (CCV) 96R per type of analysis [e.g., ICP, Gas Furnace 
Atomic Absorption (GFAA)] using the following equation. Verify that recalculated 
value agrees with laboratory-reported values on LSC-specified FEMP forms. Because 
of possible rounding discrepancies, allow results to fall within one percent of contract 
windows (e.g., 89 to 111 percent). 

96R = Foundx 100 
True 

Where: 

Found = Concentration (in pglL) of each analyte measured in analysis of 
ICV or CCV solution 

True = Concentration (in pglL) of each analyte in ICV or CCV source 

3. If mid-range cyanide standard was not distilled, qualify associated results as estimated 
0. 



APPENDIX D 
! W A G E M E W W  Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 56 of 109 

4. If ICV or CCV 96R falls outside acceptance windows, use professional judgement to 
qualify associated data. If possible, indicate review bias as follows. 

a. 
- 

For all analytes except cyanide and mercury, use the following guidelines. 

(1) If ICVS or CCVS %R falls outside acceptance windows, but within 

greater than IDL as estimated (0. 
to 89 percent or , qualify results 

(2) If ICVS or CCVS %R is 75 to 89 percent, 
qualify results less than IDL as estimated (UJ)." 

. . . . . . . 

NOW 
..>:.;:> ,... :.: i... ,.; .(...... .......... , ...... 

9.. ._ For cyanide, use the following guidelines. 

If ICVS or CCVS %R falls outside 
ranges of 39 t o  84 percent or 
less than EL as estimated (0. 

.. 

(1) tance windows but within 
, qualify results 

(2) If ICVS or CCVS 96R is 
qualify results less than IDL as estimated (UJ). 

(3) If ICVS or CCVS %R is less than 39 percent, qualify results less than 
IDL as unusable (R). 
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For mercury, use the following guidelines. 

(I) If ICVS or CCVS %R falls o 

(2) If ICVS or CCVS %R is 
qualify results less than I 

If ICVS or CCVS %R is less than 
r 

....... 

(3) percent, qualify 
as unusable (R). 

................. 
; ................................. .................. 

D.8.3 Blanks 

Blank analysis results are assessed to determine existence and magnitude of sample 
contamination problems. Criteria for blanks evaluation apply to all blanks associated with a 
sample. If problems with blanks data for ASL C or D exist, associated data shall be 
evaluated to determine whether there is an inherent variability in the data or if the problem is 
an isolated Occurrence not affecting other data. 

D.8.3.1 Chteria. There shall be no contaminants in blanks. 
D S 3 2  . . .  . ................ .................................. 

1. Review analytical results as well as raw data (ICP printouts, strip charts, printer 
tapes, bench sheets) for blanks and verify that results are reported accurately. 

NOTE 

If absolute value of the blank contaminant concentration is less 
than or equal to the XDL, ............... correction of sample results is not 

lowest concentration of that analyte in associated samples shall 
be f i ~  ................. times the blank concentration. 

necessary. I f a  blank andyte concentration is above m, the 
.. :.:.:+,x...:.: 

2. , If samples associated with the blank have an analyte concentration less than fhk times 
the blank concentration and above iDL, ........... qualify data for these samples as undekted 
0. 
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3. Do not correct sample concentration for the blank value. 

4. on of the blank is 

D.8.4 ICP Interference Check Sample 

The ICP Interference Check Sample (ICs) verifies inter-element and background correction 
factors., , 

0 An ICs shall be run at the beginning and end of each sample analysis run or a 
minimum of twice per eight-hour shift, whichever is more frequent. 

Results for ICs solution AB analysis shall fall within control limits of & 20 percent 
of true value. 

.................................... .... ........... ........... &&#@ai for ASLs C a nd D Data. D*8.4.2 ....; 

1. 

................................................... 

Check ICs raw data for ASL D results with an absolute value greater than IDL for 
those analytes that are not present in the ICs solution. 

2. For samples with concentrations of aluminum, calcium, iron, and magnesium that are 
comparable to or greater than their respective levels in the ICs, proceed as follows. 

.... bias for estimated results in the review; ::.:x 

x 
If ICs recovery for an element is greater than 120 percent and sample results 
are smaller than IDL, identify data as acceptable for use. 

d; If ICs recovery for an element is greater than 120 percent and sample results 
are greater than IDL, qualify affected data as estimated (J). 

' I  
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c 

e If k p l e  results are smaller than IDL and the ICs recovery for that analyte 
falls within the range of 50 to 79 percent, the possibility of false negatives 
may exist, so qualify data for these samples as estimated (UJ). - 

ent are less than 50 percent, qualify 

D.8.4.3 . The following applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.4.2. 

1. From ICP printout, recalculate one or more recoveries using the following equation 
for %R and verify that recalculated value agrees with laboratory-reported value. 

ICs %R = Found So lution AB x 100 
True Solution AB 

Where: 

Found Solution AB = concentration (in pg/L) of each analyte measured in 
analysis of solution AB 

True Solution AB = concentration (in pg/L) of each analyte in solution AB 

2. If results greater than IDL are observed for elements that are not present in EPA- 
provided ICs solution, which indicates a possible false positive, evaluate associated 
sample data for affected elements. 

3. For samples with comparable or higher levels of interferents and with analyte 
concentrations that approximate those levels found in the ICs (false positive), qualijl 
sample results greater than IDL as estimated (J). 
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4. If absolute value of negative results is greater than IDL, negative results are observed 
for elements not present in EPA ICs solutions, and their absolute value is greater than 
IDL, which indicates a possible false negative; evaluate associated sample data. 

5. For samples with comparable or higher levels of interferents, qualify results for 
affected analytes less than IJ3L as estimated (VJ). 

NOTE 

In general, sample data can be accepted if concentrations of 
aluminum, calcium, iron and magnesium in the sample are 
found to be less than or equal to their respective concentrations 
in the ICs. 

6. If these elements are present at concentrations greater than level in ICs or other 
elements are present in the sample at mom than 10 mg/L, investigate possibility of 
other interference effects. 

D.8.5 Laboratory Control Sample 

The Laboratory Control Sample (LCS) serves as a monitor of overall laboratory analysis 
performance including sample preparation. 

D.8.5.1 Criteria. The following criteria apply to both ASLs C and D. 

0 Aqueous LCS results shall fall within control limits of 80 to 120 %R except for 
antimony and silver, which have no control limits. 

0 Solid LCS results shall fall within control limits. 

. .  Y x ....... .w 
.......................... ........................ y...:.:. ..... > nd D. The following '- applies to both ASLs C .....,.....,..... for ASLs C a D.8.5.2 

and D data. . 

1. Review data and verify that results fall within control limits. 

2. For liquid LCSs, proceed as follows. 

a. If LCS recovery for an analyte f&ls within the range. of 50 to 79 percent or is 
greater than 120 percent, qualify results greater than IDL as estimated (J). 

b. If results are less than IDL and LCS recovery is greater than 120 percent, 
identify data as acceptable. 
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C. If results are less than IDL and LCS recovery falls within the range of 50 to 
79 percent, qualify data for affected analytes as estimated (UJ). 
- 

d. If LCS recovery results are less than 50 percent, qualify data for these samples 
as unusable (R). 

.. . . . . . . . . . . . . . . . . . . . . . . .  

3. For solid LCSs, proceed as follows. 

a. If LCS recovery for an analyte falls outside control limits, qualify sample 
results greater than IDL as estimated (J). 

b. If LCS results exceed control limits and sample results are less than IDL, 
identify data as acceptable. 

c. If LCS results are berow control limits, qualify sample results less than IDL as 
estimated (UJ). 

.. 
... :* 5: :.:.:::,.;.*q:.:. Ip D. me following :$?#- applies to ASL D only and 
.......................... .'...?..... : ....... :.. ............... :. D.8.5.3 o ASL 

shall be performed in addition to guidance in paragraph D.8.5.3. 

1. Check raw data (ICP printout, strip charts, bench sheets) to verify reported 
recoveria. 

2. Recalculate one or more of recoveries (%R) using the following equation. 

L C S % R =  JES Found x loo 
LCS True 

where: 

LCS Found = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte measured in analysis of LCS solution 

LCS True = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte in LCS source 
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D.8.6 Duplicate Sample Analyses 

Duplicate analysis results are indicators of laboratory precision for each sample matrix. 

D.8.6.1 Criteria. The following criteria apply to both ASLs C and D data. 

0 Samples identified as field blanks cannot be used for duplicate sample analyses. 

0 A control limit of & 20 percent RPD for water samples and & 35 percent RPD for 
soil samples shall be used for sample values greater than five times RDL. 

0 

D.8.6.2 . The following applies to both ASLs C 
and D data. 

1. Review and verify that results fall within control limits. 

2. If duplicate analyses results for an analyte fall outside appropriate control windows, 
qualify results for the analyte in associated samples of the same matrix as 
estimated (WUJ). 

3. If a field blank was used for duplicate analyses, 

.. for ASL D. The following applies to ASL D data only and ..x.:.. >: ,:.:.>>:.:.:.>>x 

D.8.6.3 ............................ '. ............................ ..: 
shall  p z h  addition to guidance in paragraph D.8.6.3. 

1. Check raw data and recalculate one or more RPD using the following equation to 
verify'that results have been correctly reported. 

RPD = I S-D f x 100 .... 
(S+D)/2 

Where: 

S = first sample value (original) 

D = second sample value (duplicate) 
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D.8.7 Matrix Spike Sample Analysis 

The matrix spike sample analysis provides information about effect of each sample matrix on 
digestion and measurement methodology. 

D.8.7.1 Criteria. The following criteria apply to both ASLs C and D data. 

1. Samples identified as field blanks shall not be used for spiked sample analysis. 

3: Spike recovery (96R) shall be within 75 to 125 percent; however, spike recovery 
limits do not apply when sample concentration exceeds spike concentration by a factor 
of four or more. 

D.8.7.2 . The following applies to both ASLs C 
and D data.'.. 

1. 

2. 

3. 

4. 

5.  

. 6. 

Review and verify that results fall within specified limits. 

If spike recovery is greater than 125 percent and reported sample result is less than 
IDL, identify data as acceptable. 

If spike recovery is greater than 125 percent and sample result is greater than IDL, 
qualify data as estimated (J). 

If spike recovery is less than 30 percent and sample results are less than IDL, qualify 
data as unusable (R). 
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................. .................. ..................... 

8. If the field blank was used for matrix spike analysis, check other QC data and 
exercise professional judgement to evaluate data. If matrix spike recovery does not 
meet criteria (except for silver), a postdigestion spike is required for all methods 
except furnace, but these data are not used to qualify sample results. 

. . . . . . . . . . .  
D.8.7.3 ....................... . The following applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.7.3. 

1. Check raw data and recalculate one or more %R using the following equation to 
verify that results were correctly reported. 

Where: 

%R = /SSR-SR)x 100 
SA 

SSR = Spiked sample result 

SR = Sample result 

SA = Spikeadded 
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D.8.J) Furnace Atomic Absorption 

Duplicate injections and furnace post-digestion spikes establish precision and accuracy of 
individual analytical determinations. 

D.8.9.1 Criteria for ASIA C a nd D. The following criteria apply to both ASLs C and D 
data. 

For sample concentrations greater than EDL, duplicate injections shall agree within & 
20 percent Relative Standard Deviation (RSD). Otherwise, sample shall be rerun 
once (at least two additional injections). 

Lh 
Standard Deviation (SD) = C (xi - XI* [ n - i  1 
Where: 

Relative Standard Deviation (RSD) = x 100 
X 

.- 
Spike.recovery shall be greater than a percent and less than @3 .:.:.:.:.:.:.:.:.:. percent. . . . . . . . . . ....... :.:.: ..... 

0 The furnace AA method.shall be used as specified in Appendix G. 

D.8.q.2 ... . . The following applies to both ASLs C and D data. 

1. Check raw data for ASL D validation to verify that duplicate injections agree within 
- + 20 percent of RSD or Coefficient of Variation (CV) for sample concentrations 
higher than RDL. 

2. Review furnace AA raw data for ASL D validation to verify that the method has been 
followed. 

3. If duplicate injections are outside & 20 percent of RSD or Coefficient of Variation 
(CV) limits and sample has not been rerun once, qualify data as estimated (J). 

4. If rerun sample results do not agree within & 20 percent of RSD limits, qualify data 

5.  If postdigestion sp results greater than 
IDL as estimated (J) 
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6. If postdigestion spike recovery is \greater than or equal to 20 percent but less than 40 
percent, qualify results less than IDL as estimated (UJ). - 

7. If postdigestion spike recovery is less than 20 percent, qualify results less than IDL 
as unusable (R). 

NQTE 
. . .  

.,.*,:> ....... : ................ .................. 

8. If sample absorbance is less than 50 percent of post-digestion spike absorbance, 
proceed as follows. 

a. If furnace postdigestion spike recovery is not within 75 to 125 percent, 
qualify sample results higher than IDL as estimated (J). 

b. . If furnace postdigestion spike recovery is not within 75 to 125 percent, 
.- qualify sample results less than IDL as estimated (UJ). 

9. If MSA is required but has not been done, qualify data as estimated (J). 

10. If samples run by MSA have not been spiked at appropriate levels, qualify data as 

11. If MSA correlation coefficient is less than 0.995, qualify data as estimated (9. 

The serial dilution determines whether significant physical or chemical interferences exist 
because of the sample matrix. 
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.1 Criteria. The following criterion applies to both ASLs C and D data. 

If analyte concentration is sufficiently high (concentration in original sample is 
minimally a factor of 50 above I 
within 10 %D of original results 

0 

d dilution shall agree 

Nom 
.................. ................................... 

. . . . . . . . . .  . The following applies to both ASLs C 
and D data. 

1. Check raw data for ASL D validation evidence of negative interference (Le., diluted 
sample results are significantly higher than original sample). 

3. If evidence of negative interference is found, use professional judgement to qualify 
data. 

A L D  Th 

shall"'be perfdrmd...in addition or S to . e following in paragraph guidance D.8.9.3. applies to ASL D data only and 

1. Check raw data and recalculate %D using the following equation to verify that 
dilution analysis results agree with reported results. 
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I I-s I 
96D = - x 100 
- I 

Where: 

I = Initial sample result 

S = Serial dilution result (instrument reading times five) 

D.8.1f Sample Result Verification 

The objective is to ensure that reported quantitation results are accurate. 

D.8.11.1 Criteria. The following criterion applies to both ASLs C and D data. 

Analyte quantitation shall be calculated as specified in the applicable method identified 
in Appendix G. 

Nom 
............................... . 

...... . . . . . . . .  D ha. ;.;+:.:.~ s f o r  .......................... ASLs C and D.8.;u.2 ?????Z?%?5 

1. Examine raw data for ASL D validation and verify correct calculation of sample 
results reported by the laboratory. 

2. Compare digestion and distillation logs, instrument printouts, and strip charts to 
reported sample results for ASL D validation. 

3. Verify that there are no transcription or reduction errors (e.g., dilutions, percent 
solids, sample weights) on one or more samples. 
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4. Verify that results fall within linear range of ICP and within calibrated range for non- 
ICP parameters. 

- 
NOTE 

When the laboratory provides both ICP and furnace results for 
an analyte in a sample and concentration is greater than ICP 
IDL, results may be used to assist in quantitation problem 
identification. 

5 .  If ICP analysis results are used for arsenic, thallium, selenium, or lead, proceed as 
follows. 

a. Verify that sample results are greater than five times ICP IDL. 

b. If discrepancies are found, contact laboratory to obtain additional information 
to resolve differences. If a discrepancy remains unresolved, qualification of 
data may be warranted. 

..................... . The following applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.10.3. 

1. Examine raw data for ASL D validation for anomalies (e.g., baseline shifts, negative 
absorbance, omissions, legibility). 

Field duplicaksamples may be collected and analyzed as an indication of overall precision. 
These analyses measure both field and laboratory precision. Therefore, the result may have 
more variability than laboratory duplicates, which measure only laboratory performance. It 
is expected that soil duplicate results will have a greater variance than duplicates of water 
matrices because of difficulties associated with collecting identical soil samples. 

D.8.32.1 .:.:.:.:.:.:, Criteria. There are no review criteria for field duplicate analyses,comparability. 
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. . .  .,.. ..... ...................... ..................... and D. ...... for ASLs C D. 

1. 

........ .............................. 

Identify field duplicate samples on field sample sheets. 

2. Compare reported results for each sample and calculate RPDs if appropriate. 

3. Provide reviewer .comments with evaluation report of field duplicates. 

D.8.%3 ............ . Overall Assessment of Data for a Case ....... 

This g e  is applicable to ASL D data only. The data reviewer shall make professional 
judgements, express concerns, and comment on validity of the overall data package for a case. 
This is particularly appropriate when there are several QC criteria out of specification. 
The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but the reviewer has a responsibility to inform users concerning data quality and 
limitations. Availability of DQos is helpful in this review. The information will help the user 
avoid inappropriate use of data and yet not preclude all consideration of the data. 
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D.<'. "DATA , VALIDATION FOR GAS CHROMATOGRAPHY OF 
I 

ORGANIC COMPO - 

* D.9.1 Validation Guidelines for Gas Chromatography Data 

D.9.1.1 Gu idelines for ASL B Dah. There are two sub-levels of ASL B data, and they require different validation $$-, 
, . , : ................................... 

If the samples taken are userdefined as ASL B, they shall be validated in accordance with 
requirements in the PSP for that sampling event. When the data user specifies the QC 
requirements, the validation requirements shall also be specified in the PSP. 

If ASL B analysis is specified, QC information shall be reviewed and compared to the QC 

applicable (e.g., matrix spikdmatrix spike duplicate, blanks, laboratory control samples) shall 
be used as the outline for review. The specific acceptance criteria from the Appendix G method 
shall be used.. 

a c c e p ~ a  criteria of the individual methods. The podons of ASLs C and D that are 
, , ..................................... 

D.9.1.2 Gu idelines for ASL C DaQ. As GC methods are identified or developed for ASL 
C analysis, corresponding data validation '@&w& ......................................... shall be developed and implemented. 

. -The following 3&- for ASL D.9.1.3 Gu idelies for ASL D Dah ......................................... data 
contain basic instructions for several methods. As new methods are identified or developed, 
corresponding supplemental requirements shall be written. 

D.9.2 Holding Ties 

Holding time is measured from sample collection to time of sample analysis. 

D.9.2.1 Criteria. 

0 Samples shall be analyzed within the holding times specified in Table 6-1 for the 
appropriate analytes. 

D 9 2 2  . . .  . ......................... ........................ , 

1. If holding time is exceeded, proceed as follows. 
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a. Flag positive results as estimated (J). 

b. Ffag associated sample quantitation limits as estimated (UJ). 

c. 

If holding time is grossly exceeded, use professional judgement to establish data 
' reliability. 

Document that holding times were exceeded. 

2. 

P 

NOTE 

Associated nondetect data may be flagged as unusable (R). 

D.9.3 Calibration 

D.9.3.1 Crite*. An external calibration guidance shall be used for quantitation by the 
laboratory. If the calibration factor is used for sample quantitation, the following criteria shall 
apply - 

0 

For initial calibration, percent RSD shall be less than or equal to 20 percent. 

For continuing calibration, percent D shall be less than 15 percent. 
.. 

If the linear regression method is used for sample quantitation, the following criteria apply. 

0 Verification of the calibration curve is required. 

0 Correlation coefficient shall be greater than or equal to 0.995. 

D.9.3.2 -. In the primary analysis, standards shall be analyzed at the beginning of 
the twelve-hour period followed by the proper sampldstandard sequence. Confirmation analysis 
requires a mid-level standard at the beginning of the twelve-hour period. The mid-level standard 
shall be run at the end of the sampldstandard sequence but within the twelve-hour period. If 
calibration criteria are not met, proceed as follows. 

1. If criteria for initial calibration are not met, flag associated quantitative results as 
estimated (J). 

2. If criteria for continuing calibration are not met in the primary analysis, flag associated 
quantitative results as estimated (J). 

3. If criteria for continuing calibration are not met in the confirmation analysis, use 
professional judgement to determine data reliability. n 
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4. If proper standards have not been analyzed, use professional judgement to determine data 
reliability. 

- 

D.9.4 Blanks 

D.9.4.1 Crited. Blank criteria apply to method, 'trip, and field blanks. 

Criteria for evaluation of blanks apply to blanks associated with samples. If there is a problem 
with a blank, data associated with the case shall be evaluated to determine if there is an inherent 
variability in data for the case or if the problem is an isolated Occurrence not affecting other 
data. Contaminants should not be present in blanks. 
D 9 4 2  ~ 

........................ e . .  ......................... 

1. Review results of associated blanks and FEMP forms as specified in the LSC and raw 
data (e.g., chromatogram, reconstructed ion chromatogram, quantitation reports or data 
system printouts). 

2. Verify that method blank analysis has been reported per matrix, per concentration level 
for each GC system used to analyze VOA samples, and for each extraction batch for 
other analyses. The method blank summary may be to assist in identimng samples 
associated with each method blank. 

NOTE ' 

When unsuitable blank results are obtained, action depends on 
circumstances and origin of the blank. 

3. Do not report positive sample results unless concentration of compound in sample 
exceeds ten times amount in any blank for common contaminants listed in step 7 or five 
times amount for other compounds. 

4. When more than one blank is associated with a given sample, base qualification upon 
comparison with the associated blank having the highest concentration of contaminant. 

NOTE 

Results shall not be corrected by subtracting a blank value. 

5 .  Take no action if compound is found in a blank but not found-in the sample. 

6. Qualify compounds other than those listed in step 7 that are detected in the sample and 
also detected in an associated blank when sample concentration is less than five times the 
blank concentration. 
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7. . Report a positive result, if concentration of compound in the sample exceeds ten times 
amount in a blank for the following common laboratory contaminants. 

0 Methylene chloride 
- 

0 Acetone 

0 2-butanone (Methylethyl Ketone) 

0 Common phthalate esters 

0 Toluene 
NOTE 

The blank analyses may not involve the same weights, volumes, or dilution 
factors as the associated samples. These factors shaU be considered when 
applying the 5-times and 10-times criteria so that a comparison of the total 
amount of contamination is actually made. There may be instances where little 
or no contamination is present in associated blanks, but qualification of the 
sample was deemed necessary. Contamination introduced through dilution water 
is one example. Instances of this can be detected when contaminants are found 
in the diluted sample result but are absent in the undiluted sample result. 
However, if the reviewer determines that the contamination is from a source other 
than the sample, data shall be qualified. In this case, the 5-times or 10-times 
rules do not apply and sample value shall be reported as a nondetect. 

Following are examples of applying blank qualification guidelines; however, certain 
circumstances may warrant deviation from these guidelines. 

case 1 Sample result is greater than RQL but less than (5 or 10 times) required amount 
of the blank result. 

Rule 
4 Q a m s s ~  

Blank Results 7 7 
RQL 5. 5 
Sample Results 60 30 
Qualified Sample Result 6OU 30U 

In the example for the 10-times rule, sample results less than 70 (or 10 x 7) are 
qualified as nondetects. 
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For the 5-times rule, sample results less than 35 (or 5 x 7) are qualified as non- 
detects. - 

case 2 Sample result is less than RQL and also less than (5- or 10-times) required 
amount of the blank result. 

Rule 
10 Times 5 Time 

Blank Result 6 6 
RQL 5 5 
Sample Result 4J 4J 
Qualified Sample Result 5u 5u 

Data are not reported as 4U because this indicates a detection limit below the 
. RQL. 

case 3 Sample result is greater than (5- or 10-times) required amount of the blank result. 

Rule 
10Timq 5 Time 

Blank Result 10 10 
RQL 5 5 
Sample Result 120 60 
Qualified Sample Result 120 60 

For both 10-times and 5-times release, sample results exceeded adjusted blank 
results of 100 (or 10 x 10) and 50 (or 5 x 10). 

8. If gross contamination exists, flag affected compounds as unusable (R) in samples 
affected by interference. 

9. If inordinate amounts of other compounds are found at low levels in blanks, record it in 
data review comments. It may be indicative of a laboratory problem. 

D.9.5 Surrogates 

Laboratory performance with individual samples is checked by spiking samples with surrogate 
compounds prior to sample preparation. Evaluation of results of surrogate spikes is not 
necessarily straightforward. The sample itself may produce effects caused by such factors as 
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interferences and high concentrations of analytes. Effects of the sample matrix are frequently 
outside laboratory control and may present relatively unique problems, so review and validation 
of data based on specific sample results is frequently subjective and demands analytical 
experience and professional judgement. Accordingly, the following guidance consist primarily 
of guidelines and, in some cases, optional approaches are suggested. 

D.9.5.1 
semi-volatile compounds shall be within limits specified in the applicable method and LSC. 

ASLs C a nd D Criteria. Sample and blank surrogate recoveries for volatile and 

D 9 5 2  
..... . . . . . ........... l..,........... ....I. -. n 

. . .  
1. Check raw data (e.g., chromatogram, quantitation list) for ASL D validation to verify 

recoveries on surrogate recovery form. 

2. When there are unacceptable surrogate recoveries followed by successful re-analyses, 
report only the successful run. 

3. From surrogate recovery forms, determine if any one Surrogate is out of specification or 
if any surrogate has a recovery of less than ten percent. If so, re-analyze surrogates that 
are outside criteria. 

4. From surrogate recovery forms, determine if recoveries are out of specification with no 
evidence of repurging, re-injection, or reextraction. If so, the laboratory has failed to 
perform satisfactorily. 

5 .  

6. 

Verify that no blanks have surrogates outside criteria parameters. 

If there are two or more analyses for a particular fraction, determine which are the best 
data to report based on the following considerations. 

Holdingtimes 

0 

Surrogate recovery (marginal versus gross deviation) 

Comparison of the values of compounds reported in each fraction 

6. For surrogate spike recoveries out of specification, proceed as follows. 

a. If a sumgate is out of specification but has recoveries greater than ten percent, 
proceed as follows. 

(1) Flag positive results for that fraction as estimated (0. '. 

(2) Flag negative results for that fraction with the sample quantitation limit as 
estimated (UJ). 
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If a surrogate in a fraction shows less than ten percent recovery, pr- as 
follows. 

(1) 

- 

Flag positive results for that fraction as estimated (0. 

(2) Flag negative results for that fraction as unusable (R). 

Do not qualify data with respect to surrogate recovery unless one is out of 
specification, or unless recovery of a surrogate is less than ten percent. 

For a blank analysis with surrogates out of specification, give special 
consideration to validity of associated sample data and determine if problems are 
isolated to the blank or if there is a fundamental problem with the analytical 
process. For example, if one or more samples in the batch show acceptable 
surrogate recoveries, the blank problem may be an isolated occurrence. Even if 
this judgement allows some use of the affected data, analytical problems remain, 
which shall be reported to and corrected by the laboratory. 

D.9.6 Matrix Spike/Matrix Spike Duplicate. 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method on various matrices. These data alone cannot be used to evaluate precision and accuracy 
of individual samples. 

D.9.6.1 Criteria. Spike recoveries and RPDs between MS/MSD recoveries shall be within 
advisory limits in the applicable method table in Appendix G. 

........................................ ......................... for' ASLs C a nd D DaQ. D.9J2 

......................... ......................... 

1. 

2. 

3. 

4. 

5 .  

6. 

Inspect data results for MS/MSD recovery. 

Verify transcriptions from raw data and verify calculations for ASL D validation. 

Do not use MS/MSD data alone to qualify an entire case. Use informed professional 
judgement and MS/MSD results in conjunction with other QC criteria to determine the 
need for some qualification of the data. 

Assess effect of results of MS/MSD on associated data with regard to the MS/MSD 
sample itself plus specific analytes for samples associated with the MS/MSD. 

If it can be determined that results of the MS/MSD affect only the spiked sample, limit 
qualification to this sample alone. 

If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes, apply qualification to associated samples. 
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D.9.7 Compound Identification 

D.9.7.1 Criteria. 
- 

0 Retention times of reported compounds shall fall within the calculated window for two 
chromatographic columns. 

0 Secondcolumn confirmation is mandatory at ASLs C and D. If qualitative criteria for 
twocolumn confirmation are not met, reported positive detects shall be considered non- 
detects. 

D 9 7 2  ,.. ................ . . .  . ........................... 

1. Use professional judgement to assign an appropriate quantitation limit based on the 
following guidelines. 

a. If misidentified peak. was sufficiently outside target compound retention-time 
window, RQL may be reported. 

b. If misidentified peak poses an interference with potential detection of a target 
._ peak, reported value shall be considered and flagged as estimated quantitation 
. limit (UJ). 

D.9.8 Laboratory Control Samples 

D.9.8.1 Criteria. Internal QC limits set by the applicable method (Appendix G) for a given 
sample matrix shall be applied. 
D 9 8 2  fp&&& . . .  . ......................................... I ...... 

1. If LCS exceeds method limits for a given sample matrix, inspect data from the associated 
sample batch. 

2. If no analytical problems are found, compare data analyzed with the out-ofcontrol point 
in the QC section of the case narrative provided with the data package by the laboratory 
performing the analyses. 

3. If problems are found in analytical data, re-analyze samples associated with the batch and 
report data from the re-analysis. 

If holding times are exceeded during re-analysis, include both sets of 'data in the &ta 4. 
package. 

5 .  If LCS and matrix spike results are outside method limits, either re-analyze sample 
within holding times or flag data as unusable (R). 

~~~ ~~ 
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D.9.9 Compound Quantitation and Reported Detection Limits 

The objective isto ensure that reported quantitation results and RQLs are accurate. 

D.9.9.1 Crited. The following criterion applies to both ASLs C and D data. 

0 Compound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the method specified in Appendix G. 

D.9.9.2 . The following applies to both ASLs C and 
D data. 

1. Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, clean- 

method. 
up activities, and dry weight factors there were 'not for in fie - .................... , ........................ 

2. Flag-quantitation limits affected by large, off-scale peaks as unusable (R). .. 

3. If interference is on-scale, provide an estimated quantitation limit (VJ) for each affected 
compound. 

4. Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound. 

5.  If an interfering compound is indicated, report lower of the two values and qualify it as 
presumptively present at an estimated quantity (NJ), which will necessitate a 
determination of an estimated concentration in confirmation column. 

6. Document that presence of interferences has obscured attempt at second-column 
confirmation. 

D.9.9.3 llowing applies to ASL D data only and shall 
be perf0 in para 7.9.3. 

1. Examine raw data to verify correct calculation of sample results reported by the 
laboratory. 
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2. Compare quantitation reports, chromatograms, and sample preparation logs to reported 
positive sample results and quantitation limits. 

D.9.10 Overall Assessment of Data for a Case 

- 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package. This is particularly appropriate when there are several QC 
criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and limitations. 
Availability of DQos is helpful in this review. The information will help the user avoid 
inappropriate use of data and yet not preclude all consideration of the data. 

D.10 DRINKING WATER DATA VALIDATION GUIDANCE FOR ASL B 

Drinking water data validation guidance are based on the EPA method dated December 1988 for 
GUMS analysis of volatile organic compounds. 

D.lO.l Internal Standards 

D.lO.l.l C r i t d .  The following IS performance criteria will ensure that GUMS sensitivity 
response is stable during every run. 

.. 

IS area counts shall not vary by more than a factor of two (- 50 percent to + 100 
percent) from associated calibration standard. 

IS retention time shall not vary more than & 30 seconds from associated calibration 
standard. 

D.10.1.2 m. ,1 I 

1. 

2. Verify retention times. 

Check raw data to verify recoveries of ISs. 

3. 

D.10.2 Surrogate Analytes 

D.10.2.1 Criteria. Sample and blank surrogate recoveries shall be within specified limits. 
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D1022 . . .  . .................................. . . . .  

1. Check raw data to verify surrogate recovery. 

2. If surrogates are outside limits, flag positive results for that fraction as estimated (0. 

D. 10.3 Laboratory Duplicates 

Analysis of laboratory duplicates gives a measure of the precision associated with laboratory 
guidance. 

D.10.3.1 Criteria. 

0 Specific criteria for laboratory duplicate analyses comparability are specified in the 
applicable method (Appendix G). 

D1032 . . .  . ......................... 

1. Compare results for each sample and calculate RPD. 

2. If laboratory duplicate samples are outside control limits, re-analyze them. 
.. 

D.10.4 Field Duplicates 

Analysis of field duplicates gives a measure of precision to sample collection, preservation, and 
storage as well as to laboratory procedures. Field duplicate samples are collected every 
sampling round or sample delivery group. 

D.10.4.1 Criteria. There are no specific criteria for field duplicate analyses comparability. 

D.10.4.2 . 
1. 

D.lO.S Laboratory Reagent Blanks 

Compare results for each sample and calculate RPD. 

Assessment of blank analysis results identifies existence and magnitude of contamination 
problems. 

D.lO.S.1 Criteria. Contaminants should not be present in blanks. 
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D105Z GrrfdaM.m: . . .  ................................ 

1. If gross contamination exists in the blank, flag affected compounds as unusable (R). 

2. If inordinate amounts of target compounds are found at low levels, take corrective action 
as this is indicative of a laboratory problem. 

D.10.6 Field Reagent Blanks 

Reagent water is p l a d  in a sample container in a laboratory and treated as a sample in all 
respects, including exposure to sampling site conditions, storage, preservation, and analytical 
guidance. 

D.10.6.1 Criteria. There are no criteria for field reagent blanks. 
D1062 . . .  . ........ ;.- ...................................... 

1. If contamination exists, record this fact in data review comments and forward to FEW 
project manager. 

D.10.7 Laboratory Performance Check Solutions 
.- 

A laboratory check solution is made up of one or more compounds and used to evaluate 
performance of the instrument system. 

D.10.7.1 Criteria. Criteria are established in the applicable method (Appendix G). 
D10,2 . . .  . ................ ..........., ................... 

1. If check solution is outside control limits, take corrective action (e.g., trouble-shoot 
instrument and standards preparation). 

D.10.8 Matrix Spike/Matrix Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of ana lpa l  method 
on various matrices. 

D.10.8.1 Crite&. 
applicable method (Appendix G). 

Spike recoveries shall be within advisory limits established in the 

D1082 

1. 

. . .  .................................... 

If results are outside advisory limits, use results in conjunction with other QC criteria 
and establish need for qualification of data. 
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D.10.9 Calibration Standards 

D.10.9.1 Criteria. 

0 RSD shall be less than 20 percent of true value. 

0 For continuing calibration, the response factor for each analyte and surrogate shall be 
within 30 percent of mean value measured in initial calibration. 

D.lO.10 Compound Quantitation and Reported Detection Limits 

The objective is to ensure that reported quantitation results and RQLs are accurate. 

D.lO.lO.l Criteria. The following criterion applies. 

Compound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the specified method (Appendix G). 

102 . ........... ........... _....... :.... i....... ?./ . . .  
1. 

2. 

3. 

4. 

5 .  

6. 

Examine raw data to verify correct calculation of sample results reported by the 
laboptory. 

.. 

Compare quantitation reports, chromatograms, and sample preparation logs to reported 
positive sample results and quantitation limits. 

Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, clean- 
up activities that were not accounted for in the Appendix G method. 

Flag quantitation limits affected by large, off-scale peaks as unusable (R). 

If interference is on-scale, provide an estimated quantitation limit (UJ) for each affected 
compound. 

Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound. 

D.lO.ll Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package. This is particularly appropriate when there are several QC 
criteria out of specification. The additive nature of QC factors out of specification is difficult 
to assess in an objective manner, but reviewer has a responsibility to inform users concerning 
data quality and limitations. Availability of DQOs is helpful in this review. The information 
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will help the user avoid inappropriate use of data and yet not preclude all consideration of the 
data. - . .  

D. l l  DATA VALIDATION t%lDANCE ..................... ....................................... FOR RADIOLOGICAL ANALYSES 

Generally, validation of the data will include examination of the digestion, separation, or other 
preparation logs, all instrument printouts, including spectra and counting logs for all samples, 
standards, and QC samples. Chain-of-custody records, calibration data, including certifications 
of standards, calculations of the detection levels and results, background results, and if available, 
computer algorithms must also be examined. 

Calculations made from the raw data are verified to ensure that no transcription errors were 
made and that all results are correctly reported in the data package. Verification includes 
checking the mathematical operations including conversion of units and dilution factors. Other 
radiological parameters such as the half-lives, decay corrections, branching ratios, dead times 
for counters, and correlation coefficients for efficiency curves may need verification as well. 
Requirements to be reviewed during validation are listed below. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

Completeness Checks 

Calibration 

Blanks 

Detection Limits and Sample Results 

Radiometric and Gravimetric Yields 

Duplicate Samples and Analyses 

Laboratory Control Samples 

Holding Times 

Analysis of Alpha-Emitting Radium Isotopes Using Scintillation Counting 

Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting 
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11. Supplemental Requirements for Fluorometric Analysis of Uranium 

12. Other Quality Control 

D.l l . l  Completeness Checks 

D.ll.l .1 Evaluation Criteria. Verify that the items listed in the SOW, if available, and the 
Method Specific Appendices are included in the data package. These items may be recorded in 
various ways, and the data package may be organized differently than this guidance, so some 
searching may be required. Information that pertains to a requirement that is associated with 
an R qualifier, e.g., initial calibration, is classed as major, and its lack would be a major 
deficiency. A minor deficiency would result from a lack of information associated with a J 
qualifier, e.g., duplicates. The validator may have to use professional judgement to classify 
some deficiencies. 

D.11.1.2 m. If minor deficiencies are encountered and can not be rectified by the 
laboratory, then generally all affected (associated) data must be qualified as estimated (J). 
Major deficiencies that can not be rectified Will require that all affected data be qualified as 
unusable (R). 

D.11.2 Calibration 

Instruments must be calibrated in accordance with laboratory standard operating guidance andor 
manufacturer’s instructions initially and when a detector or other major system component is 
changed. Frequently thereafter, less extensive continuing calibration checks, which consist of 
background and check source counts, must be done. 
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libration Evaluation Criteria. Review the data package to verify that D.11.2.1 ht ia l  Ca 
the instrument was calibrated within the time period specified in the laboratory standard 
operating guidance or manufacturer’s instructions, but not less than annually. 

.. 

D1122 . . .  . ................................................... 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

If the instrument was not calibrated within the specified time period qualify the associated 
data as unusable (R). Associated data means, in this case, results for all the analyses for 
each run or day during the period for which no calibration is valid. 

Each detector in multiple counting systems must be calibrated. Compare the 
identifications of detectors calibrated against those used for all analyses to verify that 
each detector used was calibrated. 

If the detector was not calibrated qualify all associated data as unusable (R). 

Use National Institute of Standards and Technology (NTST), NIST-traceable, or 
equivalent certified standards .for calibration. 

Review the certifications, including identification numbers, of the standards. Compare 
the identification numbers on the certificates with identification numbers on the 
instrument printouts. 

If the standards used for calibration are not certified or traceable, or cannot be positively 
identified, qualify all associated data as unusable (R). 

.- 

NOTE 

The standards must not have decayed away by the time they are 
used for calibration. 

Review the expiration or issue (assay) dates, and activities of the standards. 

If the standards were used past their expiration dates, or past five half-lives of the 
radionuclide of interest if no expiration date is provided, qualify all ~&md&&& ..................... ......_ ......................... i ......... data as, 
unusable (R). 
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NOW 
.............. ii ................. .............. 

D.11.2.3 cont inuinn Calibration. 
radionuclide(s). 

The check source should be identified by activity and 

D1124 

1. 

. . .  . ............................. ..................... 

If the activity and identity of the radionuclide(s) used in the check source(s) are not 
provided qualify all associated data as estimated (J). 

2. Check source(s) shall be counted daily or as specified in the 

3. If the daily check source is not performed, qualify associated results as unusable (R). 

4. The check source counts shall be within the control limits provided by the laboratory but 
no greater than plus or minus 3 standard deviations of the mean. Review the results, 
including raw data, of all daily check source counts. 

5 .  If the check source counts are outside of the control limits, qualify all associated data as 
unusable (R). Associated data means here all the results for all the counts within the 
time period covered by the out of control counts. Use the raw data, or compare the raw 
data with the count log, to determine the affected time periods. Note any bias or trend 
in the data validation report. 
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D.11.2.S SllpDlemental Initial Calibration Reauirements for Analvses Usinn Gw 
Prooortional Counters Evaluation Criteria. Depending upon the type of countedsystem used 
review the results, as applicable, of the plateau determination, amount of alpha-beta crossover, 
random coincidence counts, and/or energy calibration. Review the efficiency determinations 
and self-absorption curves. Compare the range of the self-absorption curve to the amounts of 
field and OC sam~les counted. Self-absomtion curves shall be generated for each radionuclide 

D.11.2.6 S\IODlemental Initial Ca libration Reauirements for Analvses Us inn Gas 
.......................... 

2. ..... If the field and QC sample preparations are outside the range of the -sf& self- .................... .... .................... 
absorption curves, qualify all associated data as estimated (0. 

3. .A 
If the beta efficiency calculation shows less than 20 percent efficiency, qualify all data 
as unusable (R). 

D.11.2.7 S m u  f An1 in 
Prooort ional Cou ntels Evaluation Criteria. Verify that c h i - 4 d  or other appropriate 
statistical tests were done for the counters 
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lemental Continuing Calibration Reauirernents for Analvw Us ine Ge D.11.2.8 WD 
Prooottional Co unters Gurrfance. 

1. 

. *  

- 
If a chi-square test was not performed, or results of the test show non-random behavior, 
then qualify all data as estimated (0. - 

2. Stability verifications, e.g., plateau(s) or response(s) to the check sources shall be made 
after each gas change. Specific verifications may not be needed if check sources are 
used daily. 

3. If stability verifications were not performed qualify all data as estimated (0. 

D. 11.2.9  olem mental Initial Calibration Reauirements for Analvses Us h e  Aloha 
S W t  rosconv Cn 'teria. The calibration of the detector system must cover the energy range of 
interest, that is, the radionuclides (peaks) used for calibration must be identical to and/or bound 
the energy range of the radionuclides of interest. 

SoDlemental ....... ..........,. _.,.~ Initial Calibration Reauirements for Analvses Us h e  Aloha 
SDeCt I'OSCODV & ....... ..., .......................... am. ..,. 

X.:... 

D.11.2.10 
.............. 

........ 

1. 

2. 

3. 

4. 

5. 

If the energy of the alpha particle(s) of the radionuclide(s) of interest fails outside the 
calibrated range of the detector, qualify all results as unusable (R). 

Review the calibration spectrum or printout to verify that the resolution of the detector 
system provides accurate identification of each peak centroid, Le., the peaks have 
sufficient counts and are distinct and separate from each other. 

If the centroids of the peaks used for calibration can not be determined from the 
spectrum or printout, qualify all results as unusable (R). 

A nominal value of 9€! keV (or number of channels if detector gain is available) FWHM 
is used to gauge re&%ution for each peak used to calibrate the detector system. 

If the resolution of the system is greater than keV (or corresponding number of 
number of channels) FWHM for any of the peakssed for calibration, qualify all results 
as estimated (J). 

D.11.2.11 SuDnlemental ContinuinP Calibration Reauirements for Analvses Us ine Alohq 
s- rmoov  C riteria. 

1. Compare the efficiency obtained from the calibration to the efficiency obtained from the 
check source count@) for the SDG. The efficiencies should be within 5 percent. 
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OR 

2. Compare-the efficiency from the check source count for the SDG with the control charts. 
The efficiency should be within the control limits or 3 sigma. 

D.11.2.12 for SuDDlernental Continuhe Calibration Reauimmenb for ._. . . . . . . . . . . . . . . . . . . . . . . . 
Usiw m a  SDectroscQpy. 

1. If the check source efficiency is not within the limits, qualify all associated results as 
unusable (R). 

D.11.2.13 Criteria for Suuulernental Calibration Reauirernents for Analvses Us inp G m  
Swctroscouy. Efficiency calibration qg!,,g,m a smooth semi-log c u m .  ................................... .. * ,....A ....e, 

ing 
UI ,Nu,.* D.11.2.14 

Gamma S-pxtroscouy. 
for Suudernental Calibration Requirements for Analvses Us 

1. 

2. 

3. 

4. 

5 .  

6. 

Review the efficiency calibration curve andor raw data (minimum of lo00 counts in net 

.. 

Verify that geometry and matrix factors were accounted for in the analyses of all field 
and QC samples. 

If geometry and matrix factors are not used, qualify all results as unusable (R). 

The calibration of the detector system must cover the energy range of interest, but at 

(peaks) used for calibration are within and/or bound the energy range of the radionuclides 
of interest. 

least &&&*& ~~~~~ m e w  the energy dbmtion and verify that the radionuclides 

If the energy of the radionuclides falls outside the calibrated range of the detector, 
qualify all results as unusable (R). 

Review the calibration data to verify that the resolution of the detector system is 
sufficient for the radionuclides of interest, i.e., that accurate identification of peak 
centroid can be made, and the peaks are distinct and separate from each other. A 
nominal value of five channels (full width, half maximum) is used to gauge resolution. 
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7. If the resolution of the system is greater than five channels (full width, half maximum) 
for any peaks used for calibration, qualify results as ;Gg&t$@j* w A ~ < ~ < ~ , ; . ; . > .  , ”- ,., 

D.11.2.15 C n  ‘teria for Suoolemental Calibration Reauirements for Analvs is of Ra-226 
TJ$ne Scintillation Ilucasl Ce U Counting. A counting system consists of a scintillation cell 
and associated photomultiplier tube, electronics and scaler. Each counting system should be 
calibrated as a unit. Calibration consists of determining a calibration constant using a NIST 
traceable Ra-226 standard. The calibration constant includes the de-emanation efficiencv of that . 

association with a specific counting system to be identified. 

D.11.2.16 Calibration Requirements for Analvsis of Ra-226 
11 Counting. 

1. If calibration data cannot be definitely associated with the specific counting system, 
qualify assoCiated sample results unusable, (R). 

2. If the counting system has not been calibrated within six months andor a system stability 
check source result cannot be associated with the result in question, then qualify the 
associated results as estimated (J). 

. 

3. If the counting system is not calibrated upon replacing the scintillation cell, qualify 
associated results as estimated, (J), if the cell has a previously determined calibration 
constant or is unusable, qualify as unusable (R), if no constant is available for the 
replacement cell. 
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W,V, ,,,...<A- 

D.11.2.17 &pp Iemental G- for Fluorometric Anaivs iS of Uranium. In addition to 
the internal standard added to each sample, a calibration should be performed prior to sample 
analysis to c o n h  the linear relationship between the fluorometer readings and uranium 
concentrations. 

e If a calibration is not performed prior to sample analysis to verify linear instrument 
response, qualify associated results as estimated (J). 

D.11.3 BIanks 

D.11.3.2 . 

1. 

2. The net blank value, Le., the results from the analysis of the blank corrected for 
background, should be less than the m, mmh,..., which is the quantity of radioactive material 
that can be detected in the sample at the 95 percent confidence level. Review the data 
and verify that no contaminants were detected. 

3. If contaminants are detected in any blank, associated sample results that are reported as 
statistically greater than background but less than the W, _mu are qualified as nondetects 
0. Any other sample result is qualified as an estimated detect (J) unless the sample 
result is 10 times the contaminant in the blank. Generally, no action is taken for 
radionuclides detected in a blank but not in a sample, although the validator must be 
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-? 844 vigrlant for situahons wheq-a radionuclide in a blank but not in a sample may 
interference with other radionuclides of interest in the sample. - 

4. Verify.calculation or method of calculating the net blank value. 

5 .  Any blank with a negative result whose absolute value is greater than must be 
carefully evaluated to determine its effect on sample data. Review alliheQC data 
specific to the method to evaluate the possibility of false negatives. 

D.11.3.3 Wr, lemental Blanks Reauirements for Analvsis of Aloha-Emitting Radium 
Isotows Usine Scintillation Counting. Most chemical reagents contain some levels of radium. 
Generally, it is prudent to analyze additional blank samples in the event that the batch or lot 
number of a reagent should change in the course of preparing a group of samples for analysis. 

If additional blank samples are not analyzed to check potential contamination of reagents 
with a different lot number from those used for previous blanks, qualify associated 
results as estimated (J). 

D.11.3.4 -1 emental Blanks Reauirements far Analvsis of Ra -226 UsinP Scintillation 
fiucas) Cell Co unting. Most chemical reagents contain some levels of radium. Generally, 
it is prudent to analyze additional blank samples in the event that the batch or lot number of a 
reagent should change in the course of preparing a group of samples for analysis. 

If additional blank samples are not analyzed to check potential contamination of reagents 
with a different lot number from those used for previous blanks, qualify associated 
results as estimated (J). 

D.11.4 Detection Limits and Sample Results 

D.11.4.1 Criteria. Methods must be equivalent to the following. 

LLD = (4.66) (Background Counts)ln 
........... 

(4.66) (U ncorrected Blank Co u n t P  
(Efficiency) (Volume) (Yield) (Conversion Factors) 

D.11.4;2 

1. 

.,.* ...,.... ...... ......................... 

Verify calculation or method of calculating the LLD and the ~~*;.+..:.;.;.: . 
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2. Verify that positive results (detects or results not qualified U) reported meet detection 
limits stated in the SOW and are above the m'c I ,,,- ,,, .. for the analysis or method. 

If the %llX! w,,,.. ,,Av.v cannot be verified, qualify all associated results as estimated detects (J) or 
estimated nondetects (LJJ). 

- 
3. 

4. Verify the calculation of sample results by examining the raw data, i.e. spectra or 
printouts, for counts, counting time, efficiencies and yields or recoveries, and data 
transcriptions, e.g., sample volumes. 

5. Correct errors on the photocopied pages of the data package and include in the data 
validation report. 

D.11.5 Radiometric and Gravimetric Yields 

D.11.5.1 Criteria. At least one spike, tracer, or chemical yield must be analyzed in each 
SDG. The tracer, spike, or carrier must have chemical and radioactive characteristics 
appropriate for the sample matrix and analytical method. 

D.11.5.2 
.... ... . . . ..... . . ... . . . . . . .i.l....i 

1. If no or an inappropriate spike, tracer, or carrier was used qualify all associated results 
as unusable (R). 

2. Samples identified as field blanks may not be used for spike, tracer, or chemical yield 
analysis. Verify that the field blank was not used for such analyses. Look at chain-of- 
custody documents to f i d  identifier. 

3. If the field blank was used for spike, tracer, or chemical yield analysis, all other QC data 
must be carefully checked and professional judgement used when evaluating the data. 
Document if the field blank was used but don't qualify data on this alone. 

4. 
If sample activity is greater than 4x the spike 

5" 
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activity, recovery limits do not apply. Review the raw data for counts, activity, and 
aliquot of the tracer, spike, or carrier used. Verify that the per cent recoveries or yields 
were corfectly calculated and reported and that the results fall within the specified limits. 

D.11.5.3 Cn ‘teria for Supplemental Reauirements for Radrometn ‘c Yields for Analvw 
Usine Aloha SM?C troscooy . A tracer should be used to spike each sample prior to analysis. 
The percent recovery of the tracer should be between 30 percent and 105 percent. 

I. . . $. $.. .*=$%.=:* 

D.11.5.4 G”afdruoce . . . . . . . . . . . . . . . . . . . . . . . . . for S unolementa1 Rwu irements for Rad iometric Yields for A nalvm 
UsinP Aloha SoectroscQpy. 

\ 

* 1. 

2. 

If a sample did not have a tracer added, qualify the result as unusable (R). 

Veri@ that recovery is calculated from the applicable instrument efficiency. Check the 
calculation of recovery using the following formula. 

percent recovery = (net CPM tracer/DPM tracer added) x 
(efficiency in DPWCPM) (100) 

3. 

. .*_ : . .  

4. 

D.11.S.S 
(Lucas) Cell Counting. 
recoveries achieved with the method and evidence that sample results were corrected. 

Record any bias or trend in estimated results in the data validation report. 

Graritimetric Yield Requirements for Analysis of Ra-226 Using &intillation 
The laboratory shall provide information on typical chemical 
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0 If information is not provided on the determination of the chemical yield for each 
sample, qualify the results as estimated (J). - 

D.11.6 Duplicate Samples and Analyses 

D.11.6.1 Criteria. At least one duplicate processing and analysis must be performed for 
every twenty samples in the SDG. 
~ . l l . 6 ~  

-~.. , ..... .. . . . . ............... . 

1. If the number of duplicate analyses is not satisfactory, qualify all associated results 
as estimated (J). 

2. Samples identified as field blanks (look at chain-of-custody documents) may not be 
used for duplicate sample analysis. Confirm that the field blank was not used for the 
duplicate analysis. 

3. If the field blank was used for duplicate analysis, all other QC data must be carefully 
checked and professional judgement exercised when evaluating the data Document 
if the field blank was used, but don’t qualify data on this alone. 

4. 

5. 
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D.11.7 Laboratory Control Samples 

Laboratory control samples may be prepared by the same laboratory performing the 
analyses or by a'reference laboratory or agency. Laboratory control samples are equivalent 
to internal or external control samples. Laboratory control samples, or their equivalents, 
may be identified as QC samples, as samples from a particular agency, or as LCS. 

. All LCS results must be within the control 
eview the data package and venfy that all LCS 

correctly calculated and reported and fall within the specified control limits. 

LCS %R = LCS found x 100 
LCS true 

Where: 

LCS found = concentration or activity for each radionuclide measured in the LCS 

. LCS true = concentration or activity of each radionuclide in the LCS 
:. . :.~.~;!~"::!;*~..~?~~.~ . .  

. .... ,. .......... .......... D.11.72 Ge neral Gu dancq. 

1. 

2. Note any bias or trend in estimated results. 

3. At least one LCS must be analyzed with the SDG. 

4. If the required LCS are not analyzed, qualify all results as estimated (J). 

D.11.8 Holding Times 

D.11.8.1 General Cn Oteria. Samples shall be analyzed within the period of 5 half-lives of 
the radionuclide of interest or within the holding time specified in Table 6-1, whichever 
comes first. Samples shall be properly contained and preserved (e.g., acidified) in 
accordance with laboratory standard guidance , to ensure that 
sample integrity is maintained. Holding times for each radionuclide are established by 
comparing the sampling date on the chain-of-custody record with the dates of analysis found 
in the data package. 

Analysis date - sample date = radionuclide holding time 
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:. ..<.:+e '.:.:.:.:.:*<.?<.:.> 
D.11.83 Genera fhb .......................... 

1. Review the chain-of-custody documents to determine if the samples were preserved 
in accordance with the laboratory guidance. 

2. If holding time or preservation requirements are not met, qualify ................ all results greater 
than ..... as estimated detects (J) and results less than :m.:q as estimated non- 
detects (U3). Professional judgement must be used in the case of grossly exceeded 
holding times. The expected bias would be toward lower results and the reviewer 
may determine that results less than MIX .v.;.:.x.x>.y..*.:, are unusable (R). 

~~ /em 

D.11.83 &D lemental Ho IdinP Times Reauirements for Analvsis of AID ha-Emittin- 
Isotoues Us inp Scintillation Counting. AqtE"i , d V >  samples are to be preserved by adjusting ,, 
the pH to less than 2 with Nitric Acid. Depending on to the time of preservation, the 
following holding time requirements are specified. 

1. served at the time of collection, 

2. If the sample is not preserved at the time of collection, the following additional 
requirements apply. 

T i e  from sampling to receipt at laboratory cannot exceed 5 :m 
0 Laboratory- preserve the sample upon receipt and hold for at least 16 

days prior to analysis. 

3. Quali@ associated sample results estimated (J) if holding time requirements are not 
met. 

SUDD lemental HoldinP Times Reauirements for Analvsis of Ra -226 U s i u  .. YW .., D.11.8.4 
Scintillation 1Lucas) Cel 1 Count i n s  samples are to be preserved by adjusting the 
pH less than 2 with Nitric Acid. Accordmg to the time of preservation the following holding 
time requirements are specified: 

1. If the sample is preserved at the time of collection, 

2. If the sample is not preserved at the time of collection, these additional requirements 

Time from sampling to receipt at laboratory shall not exceed 5 @a. .:.x<.:.x.x.>YA<< 

The laboratory shall preserve the sample upon receipt and hold for at least 
16 days prior to analysis. 

apply. 

0 

0 
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3. Qualify associated sample results as estimated (J) if holding time requirements are 
not met. 

w -  
4 -_  

D.113 Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting 

D.113.1 w. This Appendix provides supplemental information for validating analytical 
results from the determination of Ra-226 in water. The Ra-226 is separated from interfering 
species and concentrated by co-precipitation. After allowing for the ingrowth of Rn-222, the 
radon is purged and counted in a scintillation (Lucas) cell. 

D.1133 BpD licability. The validation criteria in this appendix are intended to be applied 
in addition to those found in the body of the guidance. In cases where discrepancies exist 
between the guidance and the appendix, the criteria in the appendix shall apply. 

D.ll.10 Supplemental Requirements for Fluorometric Analysis of Uranium 

D.ll.lO.l m. This Appendix provides supplemental information for validating 
analytical data from the determination of uranium by fluorometry. The uranium is 
separated from interferences and concentrated by co-precipitation and purified by solvent 
extraction. The sample is fused with flux and analyzed on a fluorometer. 

D.11.103 &p1 icability. The validation criteria in this appendix are intended to be 
applied in addition to those found in the body of the guidance. In cases where discrepancies 
exist between the guidance and the appendix, the criteria in the appendix shall apply. 

D.11.103 Jnterferen ces. The fluorescence of uranium in the fluoride matrix can be either 
quenched or enhanced by the presence of cations or anions. When uranium is present in 
low concentrations, the interferences can be removed by various methods. 

. The analytical laboratory should provide evidence that interference from cations or 
anions is negligible, or that steps have been taken to minimize their effects. If 
evidence is not provided, qualify associated results as estimated (J). 

D.11.10.4 Metho d Standardization. The fusion operation is the most critical step in the 
fluorometric guidance. Small variations in the duration ii?i?$i% K ..>.%",..., ,v.n temperature of the fusion, 
and in the method of cooling the fused disk, can cause large variations in the fluorescence 
yield. Each step of the fusion process should be standardized to obtain 
reproducible results. 

The analytical laboratory should provide a description of the method for fusion 
standardization. If the fusion process is not standardized, or information is not 
provided to allow the independent assessment of the standardization process, qualify 
associated results estimated (J). 
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D. l l . l l  Other Quality Control 

Other QC checks give the data reviewer an opportunity to provide additional documentation 
that may be applicable to a particular SDG or useful to data users. The reviewer can also 
express comments on the overall data quality for an SDG. Other areas that may be 
addressed under other QC include, but are not limited to, documentation of the' following. 

0 Trends observed in the performance of an instrument, method, or the laboratory over 
the course of the SDG or past history 

0 Anomalies associated with the Chain-of-Custody documentation 

0 Anomalies associated with the shipment or receipt of samples. 

It is left to the discretion of the reviewer to evaluate the nature of any problems observed 
and to attach any qualification which may be necessary to describe the quality of the data. 
AU anomalies and any action taken shall be clearly documented. 

D.12 DATA VALIDATION GUIDANCE 

D.12.1 Holding Times 

The objective of validating holding times data is to establish the validity of analysis results 
by ensuring that sample holding times from receipt to analysis or extraction were in 
compliance with the specified method (Appendix G). 

D.12.1.1 The maximum holding times for completion of laboratory sample 
analysis and preservation requirements are specified in Table 6-1 (Appendix A) of the SCQ. 

Criteria. 

D.12.12 w. 
1. Establish holding times by comparing sample collection date with dates of analysis 

in raw laboratory data (e.g., digestion logs and instrument run logs). 

2. Examine digestion and distillation logs to determine if samples were preserved as 
specified in Table 6-1 (Appendix A). 

3. If holding times and preservation requirements are not met, qualify results that are 
greater than P L  as estimated (J) and results smaller than IDL as estimated (UJ). 
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Analyte holding time (days) equals analysis date minus sarnpie collection date. 

4. If holding times are exceeded, use professional judgement to determine reliability of 
data and effects of additional storage on sample results. 

D.123 Calibration 

Requirements for instrument calibration are established to ensure that instruments are 
capable of producing acceptable quantitative data. Initial calibration demonstrates that an 
instrument is capable of required performance at the beginning of an analysis run. 
Verification of continuing calibration ensures that initial calibration remains valid. 

Requirements for initial and continuing calibration are specified in each method. Results 
of initial and continuing calibration shall be compared to method requirements. If method 
requirements are not met the reviewer may qualify the associated data as estimated (J) if 
the variance is small or unusable (R) if it is major. Professional judgement shall be used 
to assess the nature of the variances and whether they are major or minor in effect. 

D.123 Blanks 

Blank analysis results assessment helps determine existence and magnitude of sample 
contamination problems. Criteria for evaluation of blanks apply to all blanks associated 
with sample; If problems with blanks data for exist, data associated with the case shall be 
evaluated to determine whether there is an inherent variability in data for the case or if the 
problem is an isolated occurrence not affecting other data. 

D.123.1 Criteria. There shall be no contaminants in blanks. 
1232 GutaaHci . . . . . . , . . . . . . . . . . . . . . . . . . . . 

1. Review analytical results as well as raw data (printouts, strip charts, printer tapes, 
bench sheets) for blanks and verify that results are reported accurately. 

NOTE 

If absolute value of the blank contaminant concentration is less 
than or equal to the RQL, correction of sample results is not 
necessary. If a blank analyte concentration is above RQL, the 
lowest concentration of that analyte in associated samples shall 
be ten times the blank concentration. 

2. If samples associated with the blank have an analyte concentration. less than ten 
times blank concentration and above RQL, qualify data for these sampies as 
unusable (R). 
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3. Do not correct sample concentration for the blank value. 

D.12.4 Laboratory Control Sample 

The LCS serves as a monitor of overall laboratory analysis performance including sample 
preparation. 

D.12.4.1 Criteria. The following criteria apply. 

12 43 cGi.:aan& 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. Check raw data (printout, strip charts, bench sheets) to verify reported recoveries. 
Review data and verify that results fall within control limits. 

2. Recalculate one or more of recoveries (%R) using the following equation. 

LCS %R = LCS Found x 100 
LCS True 

Where: 

LCS Found = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte measured in analysis of LCS solution 

LCS True = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte in LCS source 

3. For liquid proceed 
as follows. 

a If LCS recovery for an analyte falls within the range of 50 to 79 percent or is 
greater than 120 percent, qual@ results greater than RQL as estimated (J). 

b. If results are less than RQL and LCS recovery is greater than 120 percent, 
identify data as acceptable. 

c. If results are less than RQL and LCS recovery falls within the range of 50 to 
79 percent, qualify data for affected analytes as estimated (UJ). 

d. If LCS recovery results are less than 50 percent, qualify data for these samples 
as unusable (R). 
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D.12.5 Duplicate Sample Analyses 

Duplicate analyses are indicators of laboratory precision based on each sample matrix. 

D.125.1 Criteria. The following criteria apply. 

0 Samples identified as field blanks cannot be used for duplicate sample analyses. 

0 A control limit shall be used for sample values 
greater than five times RQL 

A control limit of 
RQL. 

RQE shall be used for sample values smaller than five times 
...........>,.,.:2:.> 

1. Review and verify that results fall within control limits. 

2. Check raw data and recalculate one or more RPD using the following equation to 
verify that results have been correctly reported. 

Where: 

S = first sample value (original) 

D = second sample value (duplicate) 

3. If duplicate analyses'results for an analyte fall outside appropriate control windows, 
qualify results for the analyte in associated samples of the same matrix as estimated 
0. 

4. If a field blank was used for duplicate analyses, check other QC data and exercise 
professional judgement to evaluate data 

D.n.6 Matrix Spike Sample Analysis 

The matrix spike sample analysis provides information about affect of each sample matrix 
on digestion and measurement methodology. 
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D.U.6.1 Criteria. The following criteria apply to methods where matrix spike samples are 
analyzed. 

0 

- 
Samples identified as field blanks shall not be used for spiked sample analysis. 

0 Spike recovery (%R) shall be within 9 

however, spike recovery limits do not appIy when sampIe concentration exceeds spike 
concentration by a factor of four or more. 

D.U.6.2 m. .,.,, .x 

1. 

2. 

Verify that the field blank was not used for spike analysis. 

Check raw data and recalculate one or more %R using the following equation to 
verify that results were correctly reported. 

%R = JSSR-SR~X 100 
SA 

Where: 

SSR = Spiked sample result 

SR = Sample result 

SA = Spike added 

3. Review and verify that results fall within specified limits. 

4. 
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-5.':. I€ the field blank was used for matrix spike analysis, check other QC data and 
exercise professional judgement to evaluate data. 

. .. 

D.12.8 ...x Sample Result Verification 

The objective is to ensure that reported quantitation results are accurate. 

D.12.$.1 Criteria. The following criterion applies. * .. 
Andyte quantitation shall be calculated as specified in the applicable method in 
Appendix G. 

=,an**. ne following guidance applies. 
;.a . . . . . . . . . . . . . . . . . . . . . . ... 

1. Examine raw data and verify correct calculation of sample results reported by the 
laboratory. Examine raw data for anomalies (e.g., baseline shifts, negative 
absorbance, omissions, legibility). 

2. Compare digestion and distillation logs, instrument printouts, and strip charts to 
reported sample results. 

3. Verify that there are no transcription or reduction errors (e.g., dilutions, percent 
solids, sample weights) on one or more samples. 

4. 

D.l2.$ Field Duplicates 

Verify that results fall within calibrated range. 

.w 

Field duplicate samples may be taken and analyzed as an indication of overall precision. 
These analyses measure both field and laboratory precision; therefore, the result may have 
more variability than laboratory duplicates, which measure only laboratory performance. 
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It is expected that soil duplicate results will have a greater variance than duplicates of water 
matrices because of difliculties associated with collecting identical soil samples. 

D.129.1 .- Criteria. There are no review criteria for field duplicate analyses comparability. 
- 

1. Identify field duplicate samples on field sample sheets. 

2. Compare reported results for each sample and calculate RPDs if appropriate. 

3. Provide reviewer comments with evaluation report of field duplicates. 

D.12-14 v. Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package for a case. This is particularly appropriate when there 
are several QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but the reviewer has a responsibility to inform users concerning data quality and 
limitations. -Availability of DQOs is helpful in this review. The information will help the 
user avoid inappropriate use of data and yet not preclude all consideration of the data. 
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ANALYTICAL LABORATORY PERFORMANCE REQuIREMlENTS 

E.l INTRODUCTION 

Analytical performance requirements shall be used as guidelines for evaluating laboratory 
capability to provide specific analytical services to FEh4P. Ability to meet these 
requirements shall be audited prior to contract award as described in Section 12. 
Subsequent postcontract-award audits shall be performed to verify laboratory performance 
using the performanceevaluation sample results specified in subsection E.2 and Section 3. 

E.l.l Purpose 

This appendix establishes performance requirements for laboratories doing analytical work 
for FEMP. Laboratories shall use organic and inorganic methods Specified in Tables G-1 
and G-2. Radiochemical analysis shall meet performance specifications identified in Tables 
G-3 and G-4. 

E.1.2 Scope 

General requirements for laboratories performing analysis for FEM'P are provided in the 
following subsections. 

Laboratory Approval (subsection E.2) 

0 

0 Quality Assurance/Quality Control Procedures (paragraph E$ 
.*A 

0 Reports and Deliverables (paragraph E:?) 
n. ........,.. 

E.1.3 FEMP Project contact 

The FEMP project contact and the laboratory project manager are project-specific functions, 
and shall be identified in the project-specific plan. Project correspondence shall be directed 
through these individuals. 
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E.1.4 Lab Contract Technical Representative 

The lab contract-technical representative is a FEMP individual or group tasked with dealing 
with a specific subcontractor laboratory on contract and organizational issues. 

E.l.S FEMP Manager of the !3 .+..: 

The FEMP Manager of th is responsible for maintaining and 
rdinating audits with the designated 

E3 LABORATORY APPROVAL 

The FEMP 
laboratories approved for FEMP sample analyses. 

shall maintain a list of analytical 

E.2.1 Requirements for an Approved Laboratory 

A laboratory which demonstrates compliance with the following requirements shall be 
considered approved to perform work for the FEMP for the ASL and types of analyses 
considered. An approved laboratory: 

1. Has been audiWsurveyed by FEMP personnel to ensure compliance with these 
requirements and to document the compliance. 

Has the necessary licenses and/or certifications to handle and process FEMP samples. 

Has SOPs in place which address sample receiving, login, storage, analysis, and 
disposal. Analysis SOPs shall meet the applicable requirements of Appendix G. 
Other Specific SOPs shall also be required depending on the ASL involved, as 
dictated by the SCQ. 

Has adequate building security and Chain-of-Custody system with applicable SOPs. 

Has a document control system which addresses all SOPs and the Quality Assurance 
Manual. 

Can document personnel and laboratory experience in the analysis category 
(inorganic, organic, asbestos, radiochemical, geotechnical), including acceptable 
performance in performance evaluation programs. Analytical performance and 
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financial stability will have been verified via reference checks with previous and/or 
current customers. 

Can demonstrate the ability to comply with all applicable QC requirements of the 
SCQ. 

- 
9. 

10. .. .> 
Can demonstrate the ability to comply with all applicable reporting requirements,o 
the SCQ. 

11. Can demonstrate the ability to comply with all other contractual requirements as will 
be set forth in technical Statements of Work. This shall include the statement that 
"All contractual requirements shall be met, except for the following: ..." in all 
contract proposals. Any exceptions must be agreed upon by the individuals signing 
the letter described below. These exceptions shall in no case supersede the 
requirements of the SCQ. 

\ 

12. . .. 

I?. ., 

Has a Program Management description which identifies the single point of contact at 
the laboratory, how FEMP sampl& will be tracked and processed on a daily basis, 
and how the lab will ensure compliance with all of the relevant SCQ requirements 
including QC and reporting. 

Has laboratory and administrative programs in place which comply with the 
requirements of OSHA, e.g., use of MSDSs, a Chemical Hygiene Plan, a Radiation 
Safety Program (as applicable), and a Hazardous Waste Management Program. 

E.2.2 Laboratory Performance Review 

To assure data comparability, each laboratory must participate in the FERMCO 
interlaboratory comparability program. This program will consist of analysis, by each 
laboratory, of blind QC samples, such as split samples, matrix spikes and matrix spike 
duplicates, and duplicate samples prepared by FERMCO. 

Each laboratory will be surveyed, prior to contract award, to ensure compliance with these 
items. All documentation received with contract proposals and during site visits shall be 
maintained in a laboratory specific file. The lab contract technical representative (CTR) shall 
also perform the following activities, at a minimum, to ensure the continued acceptable 
performance of each lab performing kalyses for the FEMP. 

1. 

2. Monthly performance reports will be submitted to the CTR by all laboratories. These 
reports will include: 
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0 A discussion of any problems encountered during the month as related 
to the processing of FEMP samples. 

0 A review of samples processed, including identification of samples 
received, reported on time, reported late, in process, and an indication 
of holding time compliance. 
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0 Charts or tables which summarize the performance on FEMP supplied 
blind samples during the month and over the life of the contract. This 
shall include a nanative which SummarizeS the performance. 

Copies of round-robin program results received during the month and 
an analysis of the performance. 

- 

0 Mention of any reduced (or enhanced) ability to perform under the 
terms of the contract. This shall include new analysis capabilities, 
additional or reduced sample capacity, and personnel changes. 

' The CTR will review these reports, follow-up as necessary, document all resultant 
conversations with the lab, and file all of this information. 

3. Face-to-face contacts between the CI'R or designee and contract lab personnel at least 
semi-annually. This requirement can be met by the annual audit, a visit to the lab to 
check on samples (announced or unannounced) or a visit to the FEMP by laboratory 
personnel. 

4. Phone calls to each laboratory p rocdng  samples shall occur at least weekly and will 
be documented. 

Data packages received from the laboratories will be reviewed according to 
standardized checklists. Compliance with regulatory and contractual requirements 
shall be confirmed in each case. 

.- 
5 .  

E.2.3 Approved List of Laboratories 

The approved laboratory list will include labs that are currently approved and whose approval 
is not current. The list can then be used for historical purposes. Only currently approved 
laboratories may perform work for FEh4P. 

This list wi l l  contain the following information: 

0 Date of issuance of the list. 

0 Revision number of the list. 

0 Laboratory name and location. 

0 Analysis category. 

0 ASL. 
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0 Approval status - examples are currently approved and contracted, currently 
approved but not contracted, and not currently approved. A "not currently 
approved lab" is one whose approval has been discontinued or has lapsed. 

. .  

.. . . . :._ . . .. , 

0 Period of'performance 

0 Date of last audit 

0 Date of next scheduled audit 

0 Remarks 

Revision of the approved laboratory list will be accomplished as follows. 

Because of changing needs, management or contract changes, or other unforseen 
circumstances, the approved laboratory list is expected to change over time. 

step 1: 

I 

- Work for the FEMP" and includes what change is required and concurrence 
and a representative of kdesignated FEMP 

etter must also include a listing of the applicable 
r the Manager 
organization. 

ASLs, and the category of analyses affected. 

Additions must include statements, and all applicable documentation (e.z.. 
indicate compliance with all of the 

Deletions (designations of discontinued approval) must state reasons why. 
These include lapsed contract, audit not performed per frequency requirement, 
and poor performance. Poor performance can include disapproval, by the 
EPA, of work performed under non-FEMP contracts. A "poor performance" 
statement must include details. 

step 3: %f.O y&yA.;.:<*, personnel, by copy of the letter, revise the list. 

step 4: Controlled copies of the list are then distributed. The EPA receives a copy 
which includes a cover letter which indicates the changes made and which 
includes all attachments. 
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The list will be revised each time a change is necessary, but no more frequently than 
monthly. 

A review of this-approach to maintaining a list of approved labs shall be conducted as 
necessary. Changes will be incorporated into the SCQ as dictated by said review. 

E.3 EQUIPMENT 

Each laboratory must have equipment in top working order capable of performing the 
.G which it bids to perform for the FEMP, "..... , 

E.4 SAMPLE RECEIPT AND DOCUMENTATION 

Following are general requirements for sample receipt and preparation. Specific procedures 
for receipt and preparation of samples are provided in Section 7. 

E.4.1 Chain of Custody. Laboratory custody procedures shall be documented and 
implemented so that the following conditions are met for samples at all times prior to and 
during analysis. Procedures shall be consistent with Section 7. Documentation of sample 
custodv from time of receipt to final laboratory disposition shall be maintained. A sample is 

The sample shall remain in one person's possession; 

0 Or the sample shall be in that custody holder's view after being in holder's 
possession; 

Or the sample shall be in custody holder's possession and placed in a secure, 
controlled-access storage area by holder; 

0 Or the sample shall be in a designated secure area accessible to authorized 
personnel only. 

E.4.2 Document Control. Document control ensures that data for specified sample sets 
are accounted for after completion of a project. The laboratory shall have written document 
control measures that shall be specified in the laboratory quality assurance plan in accordance 
with SCQ Sections 4 and 11. The following document control forms are required. 

0 Data sheets 

Logs or daily log forms 



APPENDIX E 
Revision 0.2 

18 October 1993 
FERNALD ENMRONMENTAL MANAGEMENT PROJECT 

QUALITY ASSURANCE PROJECT PLAN 
Page 7 of 7 

E.4.3 Standard Operating Procedures. The laboratory shall have written standard 
procedures for sample receipt, log-in, and storage. These procedures shall be subject to 
FEMP approvaland in accordance with the SCQ. 

E.5 PREPARATION, ANALYSIS, AND IDENTIFICATION OF AiiALYTES 

The laboratory shall demonstrate capability of preparing and analyzing samples and 
identifying constituents of concern by specified methods and performance specifications in 
Appendix G. Quantitation limits for analyte targets are provided in the specified method or 
performance criterion. 

The laboratory shall be responsible for performing Quality AssurancdQuality Control 
(QNQC) procedures in strict accordance with Sections 4, 10, and 11 and the laboratory- 
specific contract, including specified holding times and other criteria. Quality Control (QC) 
samples for laboratory analysis are defined in Section 4 and listed in Table 2-2 in 
Appendix A. 

Analytical laboratories shall be required to have an internal quality assurance plan and 
applicable standard operating procedures in place as specified in Section 12. Adherence to 
the elements'of the plan shall be documented in audits. 

The SCQ shall be a contract-specified attachment to the laboratory-specific quality assurance 
plan. Compliance with the SCQ shall be verified through project performance audits. 
Additional QNQC requirements may be specified in individual contract statements of work. 

E.7 REPORTS AND DELIVERABLE ITEMS 

Requirements for reports and deliverable items depend upon the specified Analytical Support 
Level (ASL) (Section 2). 
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APPENDIX F 

F.l INTRODUCTION 

DATA MANAGEMENT PLAN 

This data management plan describes the FEMP data management systems that will be 
implemented to provide a centralized, consistent, accurate, and flexible data repository for 
the FEMP. The purpose of the plan is to describe each subsystem of the data management 
system, linkages between subsystems, overall hardware and software environments, and 
general guidelines for future development of data management systems. 

Data generated for the Remedial InvestigatiodFeasibility Study (RVFS) are stored on &i 
OMCLS- m,,,,-*-A.,,.v&3 software system that meets requirements of the currently approved e 
RUFS Data Management Plan. Data generated for other programs are subject to 
requirements of the Data Management Plan, which is an integral part of the Sitewide 
CERCLA Quality Assurance Project Plan (SCQ). 

F.1.1 Role of Data Management 

Environment& data have become a key product of environmental studies, and data collected 
at FEMP are critically important to analysis and decision making relative to the site. A data 
management system is essential for the following reasons. 

F.l.l.l Volume of DaQ. On large, complex sites like the FEMP, the increasing volume 
of data becomes a management issue. The vast amount of data is growing rapidly with the 
rising number of ongoing characterization and monitoxing programs. Data volume may also 
increase as new environmental regulations are promulgated. Manual filing and management 
systems are not adequate for handling the amount of data anticipated for the FEMP. 

F.1.1.2 Comb liance With Regu iatorv Co ntroh. Historic data generated in accordance 
with the WFS Work Plan are significant and necessary for the CERCLA process and 
subsequent records of decision. Data generated in support of other site programs are 
significant and potentially necessary for removal actions, Resource Conservation and 
Recovery Act (RCRA) closures, and other determinations necessary to ensure compliance 
with federal and state laws and regulations. These data may also provide supportive 
information for the WFS process. 

Data generated under the SCQ are intended to integrate the requirements of all regulatory 
programs that apply to the FEMP in order to produce comparable data useable.on a site-wide 
level. 
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One central computerized data repository helps to ensure that FEMP environmental data are 
accurately and completely maintained and that appropriate data are accessible for multiple, 
concurrent remediation and compliance efforts. 

F.1.1.3 Flexible a nd Timelv Re~ponse to Data Ouen 'Q. FEMP environmental studies 
require that project data be examined in numerous ways, frequently within a very short time 
frame. Typically, sets of environmental data that are of interest for examination and preview 
cannot all be predefined at the outset of the project. The FEMP data management system 
uses relational data management software, thus it is supportive of the ad hoc nature of 
requests and short time constraints usually involved. 

The FEMP environmental data management system was designed to address these needs 
through individual modules and collective integration. The goal is to provide a centralized 
data repository for a very large quantity of data of known quality that satisfy regulatory 
requirements and project DQOs and that can support a wide range of ad hoc and routine data 
requests for assessment and reporting in a timely manner. 

Data qualifiers resulting from the da@ validation process (Appendix D) shall be present in 
the data repository and referenced whenever FEMP environmental data are used. The FEMP 
environmental data management system will allow attachment of data qualifiers to each piece 
of data, which can then be related to ASLs or DQOs. Qualifiers can be used to screen data 
when retrieval for a particular application is considered. 

F.1.2 Life Cycle of FEMP Environmental Data 
.. 

Guidelines for establishing DQOs and developing sampling plans, data transfer and handling 
procedures, sample analysis requirements, and data validation procedures are detailed in 
other parts of the SCQ. Each activity is summarized in the following paragraphs to illustrate 
overall flow of data'within the system and to relate the system modules described in 
subsection F.2. The modules were constructed to manage data during each life cycle phase 
of a piece of environmental data. Figure F-1 (Appendix A) illustrates this life cycle. 

F.1.2.1 Data &a litv Ob iectivg. Data are gathered and analyzed in different ways 
depending on its intended use. Preparation of DQos is the necessary precursor to data 
collection activiv (Section 2 and Appendix C). 

F.1.2.2 Prenarat ion of Proiect-&ec ific Plans Cpsm . A PSP shall be developed for 
proposed data collection activities in compliance with SCQ requirements (Sections 1 and 6). 

F.1.2.3 Collection of Samales. Sample collection shall be accomplished in accordance 
with the PSP and SCQ. Field sampling teams collect physical samples (e.g., soil or 
groundwater) and package them for transport to an analytical laboratory. Required field 
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observations (e.g., temperature, pH, and specific conductance) are also measured and 
recorded, but no physical samples are sent to the laboratory. Each sample or piece of 
recorded data is-referenced to an on-site or off-site location through the state of Ohio plana 
coordinate system (Sections 5 and 6). 

F.1.2.4 Transfer a nd Handline of Samu le. Samples collected on site for laboratory 
analysis are identified with a sample number, packaged, and transported to the laboratory. 
Custody and other records are maintained for sample tracking from time of collection 
through'final disposition (Sections 5,  6, and 7). 

F.1.2.5 w o n  A nalvsis and ReDort ing. Sample analysis is performed at an on-site 
or off-site analytical laboratory. Analysis results, along with supplemental information on 
analytical techniques, dilutions, and chain-of-custody records, are documented. Laboratory 
results are transferred in standard hard copy andor in electronic formats (Sections 7, 8, 9, 
10, 11, and Appendix G). 

F.1.2.6 Data Veritication and Validatioq. A set of specified, standardized rules and 
associated Quality Control (QC) measures is used to validate sample results and assign data 
qualifier flags (Appendix D). 

F.1.2.7 DataR eaository. The 
direct loading of validated data from elec 
.n+.m. .. is maintained using relational database management software. validated dais are 
loaded into the data repository, which is the heart of the FEMP environmental data 
management system. It is what most data users consider when thinking of the environmental 
database. 

Manual data entry shall be performed in duplicate and the two sets of entered 
data shall be eIectronically compared. Discrepancies between the two sets wil l  be resolved 
by comparison to the original data sheets and corrections made as necessary to entered data. 

F.1.2.8 mta A nalvsk. Analysis results data are retrieved or accessed to support a wide 
range of activities including modeling, statistics, mapping and visual display, and summary 
tabular data listings. Some data analyses include assessment of the useability of existing data 
for current applications. The assessments may lead to definition of a need for additional 
sampling efforts, which COM~C~S the data analysis phase of the data life cycle to data 
requirements and sampling plan phases. 

F. 1.2.9 ~ . Each piece of data in the FEMP environmental 
SED is linked to the original hard-copy documents produced by analytical laboratories. Hard 
copies are kept in permanent storage and the electronic database is permanently archived in a 
neutral ASCII file format. 
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F.2 FEMP ENVIRONMENTAL DATA MANAGEMENT SYSTEM 

A collection of integrated environmental data management systems has been designed for the 
FEMP to suppofi the range of data-related activities previously outlined. These systems 
make up the FEMP environmental data management system to manage the complete set of 
sampling, project scheduling, QA/QC, and analytical results data, along with site maps and 
other spatially oriented data. 

The data repository that stores analytical and field observation results, related QA/QC 
information, sampling station information, and cross references to original hard copy 
documents is central to the FEMP environmental data management system. Each of the 
other systems interface with this central repository either by using repository data as input or 
by serving as a data input point to the repository. 

In the FEMP system, data are shared among applications, and redundant storage of a piece 
of data in more than one location in the repository is avoided when possible. Figure F-2 
(Appendix A) shows how the various systems are integrated into the overall data management 
system and how they are interrelated. The following paragraphs contain brief descriptions of 
each of the computerized systems illustrated in Figure F-2 (Appendix A). 

F.2.1 Automated Sampling and Analysis Program System 

The Automated Sampling and Analysis Program system assists in reviewing data results and 
associated qualifiers to help identify data gaps that require additional sampling, aid in 
determining necessary non-routine samples, and .facilitate development of PSPs for non- 
routine sampling. The automated sampling and analysis program includes the following 
subsystems. 

0 Query and Report Facility - Tailored to help identify data deficiencies and provide a 
profile of historical sampling efforts for userdefined locations and time frames 

Detailed Logic Based on the SCQ and DQOs - Produces recommendations for non- 
routine sampling activities when combined with the query and report facility 

Reporting Facility - Helps produce project-specific plans, sample analysis 
request/custody records, and bottle labels for non-routine sampling efforts 

Interface to FACTS System - Transfers data requirements identified for non-routine 
sampling activities and draws on Fernald Analytical Computerized Tracking System 
(FACTS) ORACLE data tables (subsection F.2.2) to assign unique sample 
identification numbers to newly required samples 
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F.2.2 FACTS System 

The FACTS supports sampling, laboratory analysis, and analytical reporting activities. 
FACTS includes the following modules. 

Field Data Tracking System - Used by sampling crews to collect and verify 
collection of key data fields including sample location identifier, collector initials, 
sample volume requirements, sample preservation, equipment calibration information, 
sample date and time, and chain-of-custody information 

0 Laboratory Information Management System (LIM!S) - Used by the FEMP 
laboratory to document analytical results data, generate management reports, hard 
copy results summary reports, and results data files suitable for direct import into 
repository database 

0 Sample Tracking System - Used to track life history of samples through inieial 
planning, sample collection, laboratory analysis, validation, and input to repository 
database. The subsystem also monitors schedule status of both routine and non- 
routine sampling activities on an ongoing basis. A key function of the sample 
tracking subsystem is the issuance of a sample identification number unique to each 
analytical sample taken. This identification is used in all other FEMP environmental 
data systems to cross-reference sample results data. .- 

F.2.3 Data Validation System 

Electronic data validation of commonly used analytical methods is an integral part of the 
FEMP data management system. Data from analytical laboratories shall be obtained in 
electronic and hard copy formats. Electronic data shall undergo a computerized data review 
that assigns the mjoriQ of data validation flags. Flags will be automatically input to the 
m* 
F.2.4 ORACLE Results Database 

The central ‘ww system is the ORACLE relational database management system results 
database, which serves as the repository for analytical results data, related QMQC 
information, sampling station descriptions, field observations, and data qualifiers. The $E$! -- 
is comprised of the following subsystems. 

Executive Menu - Ties SW subsystems into a single, easy-muse system with similar 
keystroke conventions, &zn layouts, error messages, and menu layouts used in each 
subsystem 
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Data Entry Screens - Facilitate manual data entry of results data 

Data Import Programs - Facilitate loading of results data received electronically 

Data Edit Screens - Facilitate modifications to selected fields in the ..-,- (e.g., data 
qualifier fields) 

Standard Output Reports - Provide hard copies of results data and associated 
information in several predefined formats. Reports may be generated for subsets of 
the S 5  through use of standard data queries 

Ad Hoc Queries - Facilitate queries on results data via the ORACLE Structure Query 
Language (SQL), which provides a flexible, powerful means of selecting subsets of 
data from the SED ,....,..Am for viewing and analysis 

- 

0 Data Views - Allow users to define windows into the -= that combine selected data 
elements from disparate tables into a view that looks like a single table of data 

Linkages to External Data Analysis Software Packages - Many easy-@use third- 
party software packages are used that directly read ORACLE data tables. Several 
external data analysis systems use the ORACLE -$J directly as a source of input 
data. A file impodexport facility allows copies of results data to be extracted from 
ORACLE tables into files that can be input to software packages without being able to 
read ORACLE tables directly. It is also possible to extract data from the FLOW 
GEMINI system through or into the ORACLE database 

* 

Data Security and Password Protection - Provide, via built-in ORACLE functions, 
different levels of data access rights to users, ensuring that only selected data-center 
personnel can modify data and only in very clearly defined circumstances 

F.2.5 INTERGRAPH ERMA System 

The ORACLE SI&! acts as an electronic file cabinet for FEMP environmental data to 
facilitate access to these data and to ensure that data are of known quality. ORACLE can be 
used to analyze results data to a limited extent. The SQL query language, when used by 
trained perso~el,  can provide useful data summaries to support data analysis. 

For more extensive data analysis, external software packages are generally employed. The 
primary environmental data analysis subsystem in use at the FEMP is the Intergraph 
Environmental Resource Management and Analysis (ERMA) system. Brief descriptions of 
ERMA subsystems follow. 
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Microstation CADD Software - One foundation of ERMA. Graphics-r&t& data 
used by ERMA are stored in hdicrostation design files, which can be e n h a n d  in 
appearance using standard l6ficiostation Computer Aided Design and Drafting 
(CADD) menu commands " "  

Relational Database Linkages to ORACLE - V i  the Intergraph Relational Interface 
System @IS) that provides linkage between ERMA and the ORACLE repository. 
ERMA also maintains its own data structures in ORACLE 

Statistical Analysis Capabilities - Within ERMA and directly interfaced with the 
ORACLE SIB3 . - A M  

Geographic Information System Capability - Within ERMA via Intergraph MGE 
software and used to facilitate spatially-related queries against the ORACLE SED and 
to plot results on an appropriate site map 

mrmm 

Hydrogeologic Analysis - Supported in ERMA via direct linkages to software used to 
generate stratigraphic cross sections, correlation panels, thickness maps, structure 
maps, and distribution maps. Interfaces are also provided between ERMA and 
popular commercial contouring packages 

Modeling - Supported in ERMA via interfaces with groundwater models such as the 
U.S. Geological Survey modular finitedifference groundwater flow model 
(MODFLOW) 

F.3 FEMPSOFT'WAREE,NVIRONMENT 

The core of the FEMP environmental data management system is the ORACLE relational 

employed in environmental software applications. 

F.3.1 Sitewide ORACLE Database 

A sitewide ORACLE database that includes numerous data tables and data elements is 
maintained. A data dictionary that describes each ORACLE data table, data elements in each 
table, keyed data elements, definitions of each data table and each data element, and field 
,characteristics for each data element is also maintained. In addition, entity relationship 
diagrams describe relationships among the ORACLE tables. 
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The sitewide ORACLE database is the repository for FEMP environmental software 
modules. It is'the central repository, not only for environmental data, but also for 
information models that guide functional requirements and 'design decisions for future 
software applications developed for FEMP. The central ORACLE database provides a clear 
and concise definition of environmental data that can be easily communicated to multiple 
software application maintenance teams and data users. 

.- 
The ORACLE database is normalized (minimized data redundancy) to the highest practical 
degree except when performance factors on key s o f t w a ~  applications require addition of 
redundant data elements to some data tables. This approach minimizes confusion and 

. possibility for error when multiple groups of users access the Same data elements in different 
applications. 

F.3.2 Menus 

men '~~~~~~ be to develop executive for 
9 :  .............................. ................ .......... ..,>..,,,.._,......*...- ,,,, -mu,,.v 

environmental software to provide users with similar "look and feel" across applications. 

F.3.3 Data Input Standards 

An absolute standard for data input modules was not employed for environmental software 
systems. Rather, certain general standards are enforced, recognizing that each specific 
application may have some unique data input needs requiring some deviation from other 
applications..' The data input standards philosophy, then, is to apply the following general 
input standards. 

0 Software Platform - ORACLE software is used as the development platform for 
FEMP environmental software modules when possible. 

0 Data Editing and Verifcation - Predefined field edits (templates) are used when 
possible to help screen data for valid entries on input screens. 

0 Use of PreDefined Codes and Look-up Tables - Look-up tables with predefined 
lists of valid codes are used when possible for coded data elements to help screen data 
for valid entries by forcing use of standard codes. 

0 Required Fields and Field Completeness - To the maximum extent possible, data 
elements are verified during data input for completeness, and required fields must be 
entered for a xreen entry to be accepted into the database. 
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e Error Messages - ORACLE software with an error-message-handling feature 
provides a clear and concise error message in a consistent fashion on input screens to 
inform users of input errors. 

e 

F.3.4 Data Output Standards 

Data reporting modules implemented in data systems are flexible and easy to use. They 
incorporate standard, high-level ORACLE query capabilities including searches, sorts, 
control breaks, and reformatting. Standard and customized program modules allow for both 
regular production reports and ad hoc (on demand) reports. 

Standardized production reports use pre-defined query forms, are numbered to allow for easy 
Ad hoc reports use 
te reports on deman 

ORACLE data repository. 

Other third-party software are used to extract data from the ORACLE data repository and 
format ad hoc reports. 

F.3.5 Data Interface Standards 

Data interface between separate environmental software systems is facilitated by sharing the 
common ORACLE data repository. The ORACLE database provides a seamless interface 
that does not require a multistep data expodimport process to move data from one 
application system to the next. However, certain basic data interface capabilities between 
ORACLE-based systems and stand-alone or "orphan" systems, which exist primarily on 
microamputen within specific FEMP organizations, are supported in the following manner. 

0 ASCII File Creation - Software tools produce ASCII data files extracted from the 
ORACLE data repository. The delimiter used between fields in these files may be 
userdefined, and character fields can be enclosed in quotes, dependent on data input 
requirements of the receiving software. 

e Spatial Data Link - Primary linking fields for exporting spatial data from the 
ORACLE SED >-...%.a to external orphan software are the station IDentification (TD) number 
and location X and Y coordinates. 
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a Temporal Data Link - Primary linking fields for exporting temporal data from the 
ORACLE SED d , .  to external orphan software packages are the sample ID number, date, 
and time: 

F.4 HARDWAREREQUIREMENTS 

The hardware environment for new systems development shall be compatible with existing 
site computer equipment. Current base hardware is a Digital Equipment Corporation VAX 
cluster comprised of a VAX 8550 and a VAX > . >.Y, running under a V M V M S .  Short and 
long term upgrades include installation of Multiple Processing Technology (MPX) and 
memory, storage, and various other peripheral upgrades. 

F.4.1 Operating System 

F.4.2 Network Support 

New system functionality shall co-exist successfully with existing network software as well as 
provide functional capacity to support future networking software. 

F.4.3 Terminal Support 
.. 

Systems will function, at a minimum, in a character-based environment with future migration 
capabilities to a Graphical User In t e rhx  (GUI) form. 

F.4.4 Security 

Security provisions for systems development shall conform to established site security 
guidelines. The system also considers integration of VAX/VMS security capabilities as well 
as other intemal systemdependent security. For. legal and financial reasons, security of data 
is essential. The entire sphere of data security is governed by the following major points. 

F.4.4.1 Data A c a .  Users of the system shall be authorized and given limited access to 
data. When a user is removed from the project, their access rights shall be withdrawn. 

F.4.4.2 pocu ment Proc urement. Documents associated with data gathered at the site are 
restricted from access by the public unless authorized by DOE. When documents are 
produced concerning data, access restrictions shall apply unless waived by DOE. 
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APPENDIX G 

ANALYTICAL METHODS AND PERF'ORMANCE CRITERIA 

NOTE: "'HIS APPENDIX IS NEW TO REVISION 0.1 

G.l INTRODUCTION 

This appendix gives the methods andor performance criteria for all analyses performed for 
the FEMP. Table G-1, the Methods Selection Table, lists the standard methods which may 
be used for organic and inorganic analyses. The performance criteria associated with the 
methods in Table G-1 are presented in Table G-2. Table G-3 lists radiochemical analytes and 
the matrices and ASLs for which there are performance criteria. Table G-4 gives the 
performance specifications for radiochemical analyses. 

G.2 ABBREVIATIONS 

ADC 
CCB 
CCV(S) 
DR 

DUP 
DWB 
ECV 
EDXRF 
FCV 
GAC 
HAMDC 
IAP 
IC 
ICB 
ICs 
ICV(S) 
IDL 
IS 
LCS 
MB 
MDC 
MS 
MSA 
MSD 

Continuing Calibration Blank 
Continuing Calibration Verification (Standard) 
Data are qualified based on results, using the review and validarion 
guidance 
Duplicate 
Dilution Water Blank 
Energy Calibration Verification 
Energy Dispersive X-Ray Fluorescence 
Final Calibration Verification 
Glucose-Glutamic Acid Check 
Highest Allowable Minimum Detectable Concentration 
Ion Abundance Pattern 
Initial Calibration 
Initial Calibration Blank 
Interference Check Standard 
Initial Calibration Verification (Standard) 
Instrument Detection Limit 
I n t e d  Standards 
Laboratory Control Sample (second source verification) 
Method Blank 
Minimum Detectable Concentration 
Matrix Spike 
Method of Standard Additions 
Matrix Spike Duplicate 
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PQL 
RER 
RMV 
RPD 
voc 

- Practical Quantitation Limit 
- Relative Error Rate 
- -  Reference Monitor Verification - Relative Percent Difference 
- Volatile Organic Compounds 

\ 
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3 .  Chlorinated 
Pest i c i  des 
and PCBS 

4 .  
Organophosphorus 
Pesticides 
5.  Herbicides 
6 .  Aromatic 

Vol ati 1 e 
Organics 

Volatile 
Organi cs  

7 .  Halogenated 

8 .  Purgeable 
Organic Halogens 
9 .  Metals by 

GFAA 

Page 2 of 74 

B SW 846-3520 S W  8464080 SW 846-3550"" S W  846-8080 
or 351p 

C, D W CLPm W 0 
B SW 846-3520 SW 846-8140 SW 846-3554'" SW 846-8140 

or 3510(% 

B W SW 846-8150 W S W  846-8150 

B SW 846-5030 S W  846-8020 S W  846-5030 SW 846-8020 

B SW 846-5030 S W  846-8010 SW 846-5030 S W  846-8010 

B W sw846-9021 w sw 846-9021 

B SW846-3020 SW846-7OOO SW846-3050 SW846-7ooO 
or 7060(a, series or or 7761@ series or 
nu6' or 3500'4 scriea 3500'4 series 
776 1(6' 

C, D W CLPm W w 
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TABLE 6-1 
LYTICAL NETHODS SELECTION TABLE 

- 
nt . )  

Analyte o r  Class ASL Matrices and Methods 
o f  Anal ytes Water & Wastewater S o i l  & Solids 

I 1 I 

with performance 
c r i t e r i a  numbers 

10. Metals by AAS 
(F1 ame) 

11. Metals by I C P  

Prep Analytical Prep ' Anal y t  i cal  
Method ( s )  '.* Method( s )  I Met hod ( s  ) '** Method( s) 

21. A1 kal  i n i  t y  B W 3 10. la or NA NA 
2320B(" 



od T 3Oon 
'(0f 'OSC 
'(01'OSf 

. .  
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TABLE 6-1 
SCQ ANALYTICAL METHODS SELECTION TABLE 

- n t . )  

Analyte o r  C1 a s s  ASL Matr ices  and Methods 
o f  Analytes 

w i t h  performance 
cri teria numbers 
36. Total Organic B 

37. Color 0 
38. Red/Ox B 

Hal ides  

Potent i  a1 
39. Total  B 
Suspended Sol ids 

40. Pa in t  F i l t e r  B 

41. COD 0 

42. BOD, & CBOO, 0 

43. Total. Fecal B 

44. Reac t iv i ty  B 

Tes t  

Col i forms 

Ex t rac t ab le  

48. U & Th i n  B 
Soi l  by EDXRF 
49. U 8 Th i n  B 
Concrete by EDXRF 
50. Thorium, Low 0 

51. Uranium, Low 0 
t eve l  

(ppm) Level 

Water & Wastewater'  So i l  & S o l i d s  

Prep Analy t ica l  Prep Analy t ica l  
Method(s)'" Method( s) Method( s ) l e 2  Method( s) 
W SW 846-9020 NA NA 

t 

W 110.2"' NA NA 

W ASTM- 149 8 NA NA 

W 160.2"' or NA NA 
2540D'') 

W SW 846-9095 W sw 846-9095 

W 5220D'" NA NA 

W 52 1  OB'^) NA NA 

W 9222D'" NA NA 

.W SW 846-parts W SW846-p- 
7.3.3 & 7.3.4 7.3.3 & 7.3.4 

W SW 846-1110 W S W  846-1110 

W SW 846-1010 W SW 846-1010 

W I SW846-9031 I W I SW 846-9031 

EPM 901 lcn W EPM 9011G" W 

W EPM 7004'" W EPM 7004'n 

W EPM 1O8Ocn, W EPM 1080'n, 
3059'", 3063'" 3O5gtn, 3063'n 
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with performance Prep Analytical Prep 
criteria numbers Method( s)'-' Met hod ( s ) Method(s)"* 
52. Uranium, High B W EPM 103gLn W 

53. Semi-Quant. B W EPM 9029'' W 
Analysis by EDXRF 
54. Total B W 23W" NA 
Hardness 

Level 

TABLE 6-1 

- 

Analytical 
Method(s)'" 
EPM 1O3gm 

EPM 

NA 

55. Methanol by I 8 I w I EPM2002O I W I I EPM2002C" 

cases. 

~~ 

56. Dioxins by 
GC /MS 

2 

3 
1 

B W sw 846-8280 w SW 846-8280 

9 

samples may require'the use of Method 3510. 

recommended for special matrices (e.9. oil soaked soil, etc.). 
Io SW 846-3550 is used for uniform soil samples. SW 846-3540 i s  

"W" signifies that preparation i s  contained in the analytical method. 
Methods for Chemical Analysis o f  Water and Wastes, EPA 60014-79-020. 
Standard Methods for the Analysis o f  Water and Wastewater, 17th ed. 
These methods are used for NPDES analyses. 
FEMP Environmental Process Monitoring Lab Method. 
7060 contains the preparation for As, 7740 for Se, and 7761 for Ag. 
7760 contains the preparation for Ag. 
USEPA Contract Laboratory Program Statement of Work, most recent 
revi si on. 
SW 846-3520 is the preferred method: however, some foamy or small 
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Table 6-2 

- Criterion: la 

METHOD: GC/MS for Volatile Organics (8260, Dec. 1987) 
ASLs: B only 

PROTOCOL: SH-846 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. IAP Start each Per met hod 
12 hr. period Table 4 

2. IC Begin, following Per method 
tune Section 7.3 

Retune 

Recal i brate 

3. ccv Every 12 ‘hrs, Recal i brate 
following tune Section 

4. LCS Beg i n Per method 8240‘’’ Recal i brate 
I 5. MB Each batch < PQL Reanalyze 
I 

6. MS/MSD Every 20 samples Per CLP  SOW'^' Advisory 
I 

7. Surrogates All samples Per method 
Table 9 

Reanalyze 

8. IS All samples Per metho,g?..:%< ,.,. Reanalyze 

9. Detection limits ..................... Per method tables 1,2 & 3 

Section & & ~  ........ 
n., ....... ... .*,.. ....... 

10. Analyte lists ....................... Per method table 1 

11. Standards concentrations 
IAP ................................. Per method section 5.11 
IS .................................. 
MS .................................. Pe 
Surrogate ............................ Per method section 5.9 

12. Calibration points & ranges 
ICV .................................. Per method section 5.,.1,,2 ...... 
ccv ............. .-.,..,, ................................. Per method section zz@2 

( I )  Since Method 8260 has no limits, SW 846 Method 8240 (Sept. 1986), Table 6, 
? W W  

i s  used as guidance. 
Since Method 8260 has no limits, USEPA OLM, k w e & g n ,  .......... ,,..~.,A......V*.. ................. .n is used as ....................................... 

guidance. 
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Table 6-2 (cont.) 

- Cr i t e r i on :  l b  
PROTOCOL: U.S. EPA 

METHOD: CC/MS fo r  V o l a t i l e  Organics, Dr ink ing  Water (524.2, Rev is ion  3)  
ASLs: B on ly  

REOUIREMENT 

1. I A P  

2. I C  

3 .  ccv 

4. LCS 

5.  MB 

6.  Surrogates 

7.  IS 
_. 

FREOUENCY 

S t a r t  each 
8 hr .  pe r iod  

Begin, f o l l o w i n g  
tune 

Every 8 hrs,  
f o l1  owing tune 

Begin and 
each batch . 

Each batch 

A l l  samples 

A l l  samples 

ACCEPTANCE LEVELS 

Per method 
Table 3 

Per method 
Sect ion 9.2 

P e r  method 
Sect ion 9.3 

P e r  method 
sec t ion  10.6 

< PQL 

Per method 
Sect ion 10.4 

Per method 
Sect ion 9.3.4 

CORRECTIVE ACTION 

Retune 

Recal i brate 

Recal i b r a t e  

Recal i b r a t e  

Re an a 1 yze 

Reanal y r e  

Reanalyze 

8. De tec t i on  l i m i t s  ..................... P e r  method t a b l e  4 

9. Ana ly te  1 i s t s  ........................ Per method t a b l e  1 

10. Standards concentrat ions 
I A P  .................................. Per method s e c t i o n  7.5 
IS .................................. Per method sec t i on  7.5 
Surrogate ........................... Per method sec t i on  7.5  

11. C a l i b r a t i o n  p o i n t s  & ranges 
I C V  ................................. Per method s e c t i o n  7.8  
CCV ................................. Per method sec t i on  9.3.2 
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Table 6-2 (cont.) 

- Criterion: 2 

, ASLs: B only 

PROTOCOL: SW-846 
METHOD: 6C/MS for Semivo la t i l e  Organics (8270, Sept .  1986) 

REOUIREMENT FREOUENCY 

1. IAP S t a r t  each 

2 .  IC Begin, fol lowing 
. tune  

3. ccv Every 12 hrs, 

4 .  LCS Begin 

12 hr. per iod 

following tune 

5. MB Each batch 

6. MS/MSD Every 20 samples 

7 .  Surrogates  All samples 

8. IS All samples 

ACCEPTANCE LEVELS CORRECTIVE ACTION 

Per method 
Table 3 .  

Retune 

Per method Recal i b r a t e  
Sect ion 7.3.4 

Per meth Recal i b r a t e  
Sect ion 

Per method 
Table 6 

Recal i b r a t e  

c PQL Reanalyze 

Per method Rerun LCS 
Sec t ions  8.6.2 & 8.6.3 

Per method 
Table 8 

Reanalyze 

Per method Reanalyze 
Sect ion 7.4.5 

9. Detection l imits  ..................... Per method t a b l e  2 

10. Analyte l i s t s  ....................... Per method t a b l e  2 .  ..,,. 

11. Standards concent ra t ions  
. IAP .......... ....................... Per method s e c t i o n  5 . 3 .  

IS .................................. Per method s e c t i o n s  5.2 and 7.4.5 
MS .................................. Per method s e c t i o n  5.6  
Surrogate  ........................... Per method s e c t i o n  5.5 

ICV ................................. Per method section 5.4  
CCV ................................. Per method s e c t i o n  7 .4 .2  

' .  
12.  Cal ib ra t ion  po in t s  & ranges 
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Table 6-2 (cont.) 

C r i t e r i o n :  3 
Protocol :  SM-846 

ASLs: B o n l y  

- 
HETHOO: 6C fo r  Organochlorine Pes t ic ides  and PCB's (8080, Sept. 1986) 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. Degradat ion S t a r t  each Per method Reanalyze 

2. I C  Begin Per met hod Recal i b r a t e  

check sample 12 hours Sect ion 7.4.5 

Sect ion 7.2 
3. ccv 1/10 samples and Per method,,. 

Sect ion E$3 ......... 

4. LCS Begin P e r  method 
Table 3 

end o f  sequence .. ......*.> , 
Recal i b r a t e  

Recal i b r a t e  

5. MB Each batch < PQL Reanalyze 

6. MS/MSD ' Every 20 samples Per CLP SOW") Advisory 

7. Surrogates A l l  samples Per method Reanalyze 
, Sect ion 8.3 

8. Detec t i on  1 i m i  t s  ..................... Per method t a b l e  3 .A, 

9. Analy te l i s t s  ........................ P e r  method t a b l e  1 

10. Standards concentrat ions 
MS .................................. Per CLP SOW(*) 
Surrogate ........................... Per method Sect ion 5.5 

11. C a l i b r a t i o n  po in ts  & ranges 
I C V  ................................. Per method sec t i on  5,3 ........ 
ccv ................................. ~~.~>:.:.~..,:,;<. Per method sec t i on  ~~~~Q &. :*: 

Since Method 8080 has no l i m i t s ,  USEPA OLMO1.O, sec t i on  16.4, 
page D-bO/Pest i s  used as guidance. 

page 0-14IPest i s  used as guidance. 
(*) Since Method 8080 has no concentrat ions,  USEPA OLMOl.0, sec t i on  4.9.5, 
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Table 6-2 (cont.) 

C r i t e r i o n :  6 

ASLs: B o n l y  

- ‘ - 4 4  - 
PROTOCOL: SW-846 c 

METHOD: 6C f o r  Aromatic Volat i1.e Organics (8020, Sept. 1986) 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS 

1. I C  Begin Per method 
Sect ion  7.3 

2. ccv 1/10 samples and Per method 
end o f  sequence. Sec t ion  7.3 

3 .  LCS Begin Per method 
Table 3 

CORRECTIVE ACTION 

Recal i b r a t e  

Recal i b r a t e  

Recal i b r a t e  

4. MB Each batch e PQL Reanalyze 

5. MS/MSD Every 20 samples Per method Advisory 
Sec t ion  8.2 

6. Surrogates A l l  samples 80- 120% Reanalyze 

7. Detec t ion  l i m i t s  ..................... Per method t a b l e s  1 & 2 

8. Analy te l i s t s  ........................ Per method t a b l e  1 

9. Standards concentrat ions 
IS .................................. Per method sec t i on  5.5 
MS .................................. Per method sec t i on  8.2 
Surrogate ........................... Per method sec t i on  5.6 

10. C a l i b r a t i o n  po in ts  & ranges 
I C V  ................................. Per method sec t i on  5.4 
CCV .................................. Per method sec t i on  7.3 
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Table 6-2 (cont.) 

Criterion: 7 

HEMOD: 6C for Halogenated Volatile Organics (8010, Sept. 1986) 
ASLs: B only 

- PROTOCOL: SW-846 

REOUIREMENT 

I .  rc 
ACCEPTANCE LEVELS 

Begin Per method 
Section 7.3 

2. ccv 1/10 samples and Per method 
end o f  sequence Section 7.3 

3. LCS Begin Per method 
Table 3 

CORRECTIVE ACTION 

Recal i brate 

Recal i brate 

Recal i brate 

4. MB Each batch < PQL Reanalyze 

5. MS/MSD Every 20 samples Per method Advisory 

6. Surrogates All samples 80- 120% Advisory 

Section 8.2 

..................... Per method tab1 epF&zg &<.% .. !W 7. Detection limits : ~~.~ 

8. Analyte lists ........................ Per method table 1 

9. Standards concentrations 
IS .................................. Per method section 5.5 
MS .................................. Per method section 8.2 
Surrogate ........................... Per method section 5.6 

ICV ................................. Per method section 5.4 
CCV ................................. Per method section 7.3 

10. Calibration points & ranges 
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Table 6-2 (cont.) 

C r i t e r i o n :  15 

METHOD: S o i l  pH (9045) 
ASLs: B o n l y  

PROTOCOL: SW-846 

REOUIREMENT FREQUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. I C V S  Begin 90-110% Recal i b r a t e  

2. ccvs 1/20 

3 .  Dup l i ca te  1/20 

90-110% 

0-20% RPD 

Reanalyze samples 
s ince 1 a s t  CCVS 

Qua l i f y  data 

C r i t e r i o n :  16 

METHOD: pH, Elec t romet r i c  (9040 o r  4500-H' B) 
ASLs: B o n l y  

PROTOCOL: SW-846 or Standard Methods for the Ana lys is  o f  Water and Wastewater 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. I C V S  Begin 90-110% Recal i b r a t e  

2. ccvs 1/20 90-110% 

3 .  Dup l i ca te  1/20 

Reanalyze samples 
s ince l a s t  CCVS 

Q u a l i f y  data 

630 
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Table 6-2 (cont.) 

- Cr i te r ion :  17 
PROTOCOL: EPA-600/4-79-020 o r  

Standard Methods for t h e  Analysis of Water and Wastewater 
MEfHOD: Nitrogen, N i t r a t e / N i t r i t e  (353.1, 353.2, 4500-N03 D or 4500-N03 E) 

ASLs: B o n l y  

REOUIREMENT FREOUENCY hCCEPTANCE LE VELS CORRECTIVE ACTION 

1. I C V S  

2. ccvs 
Begin 

1/10 

90-110% 

90-110% 

3 .  LCS 1 /20 80- 120% 

Recal i bra te  

Recal i bra te  and 
reanalyze a l l  since 
l a s t  CCVS 

Reanalyze samples 
s ince l a s t  LCS 

4. Method Blank 1/20 DR Qual i f y  data 

5. Ma t r i x  Spike 1/20 75125% Q u a l i f y  da ta  

6. Dup l ica te  1/20 0-20% RPD Q u a l i f y  da ta  

7 .  Detec t ion  L i m i t  .................... 0.01 mg/L 

Cr i te r ion :  18 
PROTOCOLS: €PA-600/4-79-020 or 

Standard Hethods for t h e  Analysis of Hater and Wastewater 
METHODS: Conduct iv i t y  (120.1 or 25108) 

ASLs: B o n l y  

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. ICVS Begin 90-110% Recal i bra te  

2. ccvs 1 /20 90-110% Reanalyze samples 
s ince l a s t  CCVS 

3 .  Ce l l  Constant 1/20 between 1 and 2 Recal i bra te  

4. Dup l ica te  1/20 0-20% RPD Q u a l i f y  data 
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Table.6-2 (cont.) 

- Criterion: 19 

METHOD: Total Kjel dah1 Nitrogen (351.2) 
ASLs: B only 

PROTOCOL: EPA-600/4-79-020 

REOUIREMENT .' FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. ICVS Begin 90-1 10% Recal i b ra te  

2. ccvs 1/20 

3. LCS 1/20 

4. Method Blank 1/20 

90-110% 

80- 120% 

DR 

5. Matrix Spike 1/20 75125% 

6. Duplicate 1/20 0-20% RPD 

7. Detection Limit ..................... 0.1 mg/L 

Recal i brate 

Reanalyze samples 
since l a s t  LCS 

Qual i fy  data  

Qual i fy  da t a  

Qual i fy  data 

Criterion: 20 

METHOD: Total Organic Carbon (9060) 
ASLs: B only 

PROTOCOL: SW-846 

REOU I REM ENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. ICVS Begin 

2. ccvs 1/15 

3. Method Blank 1/20 

4. MS/MSD 1/10 

5. Duplicate 1 /20 

80-120% 

80-120% 

DR 

75-125% 

0-20% RPD 
~~. ........... qzpJ ... 
...................... v... ........... 

7 .  Detection Limit .................... l.O.mg/L 

Recal i brate 

Reanalyze samples 
since l a s t  CCVS 

Qual i fy  data  

Qual i fy  data  

Qual i fy  data  
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Table 6-2 (cont.) 

- Criterion: 21 
PROTOCOLS : EPA-600/4-79-020 or 

Standard nethods for the Analysis of Water and Wastewater 
METHODS: Alkal ini ty  (310.1 or 23208) 

ASLs: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS 

1. LCS 1/20 80-120% 

CORRECTIVE ACTION 

Reanalyze samples 
since l a s t  LCS 

2 .  Duplicate 1/20 0-20% RPD Qual i fy  d a t a  

3. Detection Limit ....................lo mg/L as CaCO, 

. Criterion: 22 
PROTOCOLS: EPA-600/4-79-020 or 

Standard Methods fo r  t h e  Analysis of Water and Wastewater 
METHOD: Chloride (300.0, 300.1, 300.2, 325.2 or 450041 B) 

REOU I REMENT FREOUENCY 

1. ICVS Begin 

2. ccvs 1/20 

3. LCS 1/20 

4.  Method Blank 1/20 

5. Matrix Spike 1/20 

6. Duplicate 1/20 

ASLs: B only 

ACCEPTANCE LEVEL 5 

90-110% 

90-110% 

80-120% 

DR 

75- 125% 

0-20% RPD 

CORRECTIVE ACTION 

Recal i brate 

Recal i brate  

Reanalyze samples 
since l a s t  LCS 

Qualify data 

Qual i fy  data 

Qual i f y  da t a  

7. Detection Limit.. ................. .1.0 mg/L 
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Table 6-2 (cont.) 

- Criterion: 26 

NETHOD: Oil and Grease (9070 or 9071) 
ASLs: B only 

PROTOCOL: SW-846 

REQUIREMENT FREQUENCY ACCEPTANCE LEVELS 

1. LCS 1 /20 80-120% 

2. Method Blank 1/20 DR 

3. MS/MSD (soil only) 1/10 75125% 

4. DUP (soil only) 1/20 0-20% RPD 

5 .  Detection Limit .................... 0.1 mg/L 

CORRECTIVE' ACTION 
. ....'.'..*.. ............ %.* '-- 

................. : ....... :.:.:.:.:.:,.: .:...:... R g m x $ q @ $  ................. ... 

Qualify data 

Qualify data 

Qualify Data 

Criterion: 27 

NETHOD: Temperature (170.1) 
ASLs: B only 

PROTOCOL : EPA-600/4-79-020 

PEOU I REMENT 

Quality control requirements are determined by the corresponding analytical 
methods or the project specific plan. 

Criterion: 28 

RETHOD: Percent Solids (Hoisture) (160.3) 
ASLs: B only 

PROTOCOL: EPA-600/4-79-020 

E!3wwmI FREQUENCY ACCFPT ANCE LEVELS g-4 

1. Method Blank 1/20 DR Qualify data 

2. Duplicate 1/20 0-20% RPD Qual i fy data 

3. Detection Limit .................... 10 mg/L 
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Table 6-2 (cont.)  

- Criterion: 29 

. ASLs: B only 

PROTOCOLS : EPA-600/4-79-020 or SM-846 ._ .. ~ ._ 
METHOD: Total Petrol em Hydrocarbons ;@gP&) ....... x,:.u...< 

REOUIREnENT FREOUENCY ACCEPTANCE LEVELS 

1. ICVS Begin Per Method 
Section 6.5 

2 .  ccvs Every Per Method 
12 Hours Section 6.5 

3 .  LCS 1/20 80- 120% 

4. Method Blank Each batch <PQL 

5. MS/MSD 1/20 7 5 1 2 5 %  

6. DUP ( s o i l )  1 /20 0-20% RPD 
7. a 
8. Detection Limit .................... 1.0 mg/L 

&xkO .. 

CORRECTIVE ACTION 

Recal i bra te  

Recal i brate/ 
Reanalyze a1 1 s q l  es 
since las t  CCVS 

Re an a 1 y ze 

Reanalyze 

Advisory 

Qual i f y  da ta  
mm .. _I 

................ 
W . , * % w . , . . ~  

Criterion: 30 
PROTOCOLS: EPA-600/4-79-020 or 

Standard Methods f o r  the Analysis o f  Water and Wastewater 
METHODS: Total Dissolved Solids (160.1 or 2540C) 

ASLs: B only 

REOU IREMENT FREOUENCY PCC EPTANC E LEVELS CORRECTIVE ACTION 

1. Method Blank 1/20 DR Qualify da ta  

2. Duplicate 1/20 0-20% RPD Qual i f y  da ta  

3. Detection Limit ...................... 10 mg/L 
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Table 6-2 (cont.) 

PROTOCOL: EPA-600/4-79-020 o r  
Standard Hethods f o r  t h e  Analys is  o f  Water and Wastewater 

IlETHOD: F luo r ide  (300.0, 340.2 o r  4500-F C) 
ASLs: B o n l y  

- Cr i t e r i on :  35 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE A C T I O N  

1. I C V S  Begin 90-1 10% Recal i b r a t e  

2. ccvs 1 /20 90-110% Reanalyze samples 
s ince  l a s t  CCVS 

4. Method Blank 1/20 DR Qual i f y  data 

5. M a t r i x  Spike 1/20 75- 125% Q u a l i f y  data 

6. Dup l ica te  1/20 0-20% RPD Qua l i f y  da ta  

7. Detec t ion  L i m i t  .................... 0.01 mg/L 

Cr i t e r i on :  36 

METHOD: To ta l  Organic Hal i des  (9020) 
ASLs: B o n l y  

PROTOCOL: SM-846 

REOU I REHENT FREOUENCY 

1. I C V S  Begin 

2. ccvs 1/10 pyrolyses 

3 .  LCS 1/20 

4. Method Blank Each batch 

5. MS/MSO 1/15 

6. Dup l ica te  1/15 

ACCEPTANCE LEVELS 

Per Method 
Section 7.2 

Per Method 
Sect ion 7.2 

80- 120% 

tPQL 

75-125% 

0-20% RPD 

7. Detec t ion  L imi t . .  ................. .5.0 Ng/L 

CORRECTIVE ACTION 

Recal i b r a t e  

Recal i b r a t e  

Reanalyze sampies 
s ince  l a s t  LCS 

Reanalyze 

Q u a l i f y  da ta  

Qual i f y  da ta  
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Table 6-2 (cont.) 

Criterion: 37 

AETHOD: Col or (1 10.2) 
ASLs: B only 

- PROTOCOL: EPA-600/4-79-020 

PEOU IREMENT 

Since &lor is a semiquantitative measure, it is not necessary to analyze QC 
samples. Duplicate analyses are of little value since the sample result i s  based 
on visual comparison and is subject to individual variability. 

Criterion: 38 
PROTOCOL: ASTM 

ARHOD: Oxidatfon/Reduction Potenti a1 (D-1498) 
ASLs: B only 

REOUIREHENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. I C V S  Begin 90-110% Recal i brate 

2. ccvs 1/20 90-110% Recal i brate 

3. Duplicate 1/20 0-20% RPO Qual ify data 
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Table 6-2 (cont.) 

- Criterion: 39 
PROTOCOLS: EPA-600/4-79-020 o r  

Standard Nethods for  the Analysis of Water and Wastewater 
METHOD: Total Suspended Sol i d s  (160.2 or 25400) 

ASLs: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. Method Blank 1/20 DR Qual i fy  data  

2.  Duplicate 1/20 0-20% RPD Qual i fy  data 

@& 
....... .? Detection Limit .................... 10 mg/L ......... 

Criterion: 40 

METHOD: Pa in t  Filter Test (9095) 
ASLs: B only 

PROTOCOL: 511-846 

.. 

PEOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. Oupl i ca t e  1/20 Results must agree Qual i f y  d a t a  

PROTOCOL: Standard Methods for  the Analysis o f  Water and Wastewater 
Criterion: 41 

. ASLs: B only 
METHOD: Chemical Oxygen Demand (COD) (52200) 

REOUI REHENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. I C V S  Begin 90-110% Recal i brate  

2 .  ccvs 1 /20 90-110% 

3. Method Blank  1/20 

. 4 .  Duplicate 1/20 

5.  LCS 1/20 

DR 

0-20% RPD 

80-120% 

Reanalyze samples 
since l a s t  CCVS 

Qual i f y  data  

Qualify data  

Redigest & Reanalyze 

6. Detection Limit .................... 5 mg/L COD 
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Table 6-2 (cont.) 

Criterion: 42 
PROTOCOL: Standard Methods for the Analysis ' o f  Water and Wastewater 
METHOD: Five Day Biochemical Oxygen Demand (BOD, and CBOD,) (52108) 

ASLs: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS 

1. DWB l/batch <0.2 mg/L 

2. GAC l/batch 2 0 W 7  mg/L 

CORRECTIVE ACTION 

Qualify data 

Qual ify data 

3. Method Blank 1/20 DR Qual ify data 

4. Duplicate 1/20 0-20% RPD Qual ify data 

5. Detection Limit .................... 1.0 mg/L 

Criterion: 43 ' 

PROTOCOL: Standard nethods for the Analysis of Water and Wastewater 

ASLs: B only 
METHOD: Total Fecal Col i forms (92220) 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. Method Blank 1/20 OR Qual i f y  data 

2. Duplicate 1/20 0-20% RPD Qual ify data 
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Table 6-2 (cont.) 

Criterion: 44 

HETHOD: React iv i ty  (parts 7.3.3 and 7.3.4) 
ASLs: B only 

PROTOCOL: SW-846 

REQUIREMENT FREOUENCY 

1. LCS 1/20 

2.  Method Blank 1/20 

3 .  Duplicate 1 /20 0-20% RPD 

. Criter ion:  45 

HETHOD: Corrosivi ty (1110) 
ASLs: B only 

PROTOCOL: SW-846 

REOUI REMENT FREQUENCY 

1. Duplicate 1 /k@qgt$ ....... .... .,.. ...*.< 

ACCEPTANCE LEVELS 

0-20% RPD 

CORRECTIVE ACTION 

Reanalyze batch 

Qual i f y  data 

Qual i f y  data 

CORRECTIVE ACTION 

Qual i f y  data 
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Table 6-2 (cont.) 

REOUIREMENT 

1. Dupl i c a t e  

2 .  Xylene S td .  

REOUIREMNT 

1. LCS 

2.  Method Blank 

3 .  Matrix Spike 

4.  Dupl ica te  

Criterion: 46 

HETHOD: Igni t a b i  1 i t y  (1010) 
ASLs: B only 

PROTOCOL: SW-846 

FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1/20 0-20% RPD Qual i f y  d a t a  

1/20 Per method Q u a l i f y  d a t a  

. Criterion: 47 

. ASLs: B only 

PROTOCOL: SW-846 
HETHOD: Sul f ide ,  Ex t r ac t ab le  (9031) 

FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1 /20 

1 /20 

1 /20 

1/20 

80- 120% 

DR 

7 5- 125% 

0-20% RPD 

Reanalyze samples 
since l a s t  LCS 

Qual i f y  d a t a  

Qual i f y  d a t a  

Qual i f y  d a t a  

5 .  Detec t ion  Limits ............. Liquids,  1.0 mg/L; So l ids ,  1.0 mg/kg 
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Table 6-2 (cont.) 

- Criterion: 50 
PROTOCOL: FEHP ENVIRONMENTAL PROCESS MONITORING LAB 
METHOD: THORIUM, LOW LEVEL (1080, 3059, and 3063) 

ASLs: B only 

FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

Recal i brate  Beg i n 90-110% 

1/10 90-110% Recal i brate  

1/20 80- 120% Reanalyze samples 
s ince las t  LCS 

4 .  Method Blank 1/20 DR Qual i f y  data 

5 .  Matrix Spike 1/20 75- 125% Qualify data 

6 .  Duplicate 1/20 0-20% RPD Qual i fy  data  

7. Detection Limit . . . . . . . . . . . .  45 ppm 

Criterion: 51 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

METHOD: URANIUM, LOU (ppm) LEVEL (3002) 
ASLs: B only 

PEOUIREMENT 

1. I C V S  

2 .  ccvs 
3 .  LCS 

4 .  Method Blank 

5. Matrix Spike 

6. Duplicate 

7. Detection Lim 

FREO UENCY bCCEPTANCE LEVELS 

Begin 90-110% 

1/10 

1/20 

1/20 

1/20 

1/20 

90-110% 

80- 120% 

DR 

75-125% 

0-20% RPD 

CORRECTIVE A C T I O N  

Recal i b ra te  

Recal i brate  

Reanalyze samples 
since l a s t  LCS 

Qual i f y  data  

Qualify data  

Qual i f y  data  

t ..................................... O.r mg/L, 1 ppm 
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Table 6-2 (cont.) 

- C r i t e r i o n :  52 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS )IONITORIN6 LA6 

METHOD: URANIUH, H I W  LEVEL (1039) 
ASLs: B o n l y  

REOUIREMENT FREQUENCY PCCEPTANCE LEVELS CORRECTIVE ACTION 

1. I C V S  Begin 90-110% Recal i b r a t e  

2. ccvs 1/10 90-110% Recal i b r a t e  

3 .  LCS 1/20 80- 120% Reanalyze samples 
s ince l a s t  LCS 

4. Method Blank 1/20 DR Qual i fy' da ta  

5. M a t r i x  Spike 1/20 75-125% Qual i f y  da ta  

6. Dup l i ca te  - s o l i d s  1/20 . AD < 1% Qual i fy  da ta  

7. Dup l i ca te  - l i q u i d s  1/20 AD < 5 g/L Qual i f y  da ta  

8. De tec t i on  L i m i t  ........ Sol ids,  1.00%; L iqu ids,  10.0 g/L 

C r i t e r i o n :  53 

ASLs: 8 ONLY 

PROTOCOL: FEHP ENVIROMENTAL PROCESS HONITORING LAB 
METHOD: QUALITATIVE/SEMI-QUANTITATIVE ANALYSIS OF UNKNOWNS BY EDXRF (9025) 

REOU I REMENT FREOUENCY 

1. ECV Weekly 

2. RMV Weekly 

ACCEPTANCE LEVELS CORRECTIVE ACTION 

Recal i b r a t e  AOC 

95-105% Perform X-ray tube 
s t a b i l i t y  t e s t .  
Establ i s h  reference 
mon i to r  r a t i o  and 
c o r r e c t i o n  f a c t o r  
i n p u t  i n t o  C a l i  bra- 
t i o n  equat ions ' 
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APPENDIX I 

- F'IELD CALIBRATION REQUIREMENTS 

1.1 TYPEOFEQUlPMEN"' 

Calibration requirements for the following types of field instrumentation are discussed in this 
appendix. 

a 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

pH meter 

Specific conductance meter 

Dissolved oxygen meter 

Redox Potential 

Theriometers 

Photo-ionization detector @Nu, TIP, OVM) 

Flameionization detector (OVA) 

Explosimeter 

Pressure transducers 

Hand-held radiological survey instruments 

1.2 CALIBRATION REFERENCE STANlhRJX 

Calibration standards represent materials traceable to National Institute of Standards and 
Technology (NIST) ,  EPA-certified standards, or the best quality materials availiible. 
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Calibration certification verifies that measurement equipment is working properly in 
accordance to the applicable standard. 

The SCQ user is directed to refer to the manufacturer instruction manual, or to call the 
manufacturer when uncertain about the calibration requirements andor procedures. 

- 

1.2.1 Geophysical Instruments 

Instruments for quantitative geophysical.measurement shall be calibrated by the manufacturer 
or authorized representative at least annually. Field calibration shall be performed or 
response checked, as applicable, in accordance with manufacturer instructions or Project 
Specific Plans (PSP) each day of field use for both quantitative and qualitative instruments. 

1.2.2 Flow Meters and Gauges 

1.2.3 Colorimetric Indicator Tube Pumps 

Colorimetric indicator tube pumps shall be calibrated by the manufacturer prior to purchase. 
Calibration shall be checked as recommended by manufacturer instructions or PSP. 

1.2.4 Automatic Air Sampling Pumps 

.. 

Air sampling pumps shall be calibrated by the manufacturer prior to FEMP use. Pump 
calibration shall be checked as recommended by manufacture instructions or PSP. The 
power source shall be within manufacturer specifications and checked at least annually. 

1.3 CALIBRATION FREQUENCY 

Field instruments shall be calibrated at frequencies specified in Appendix G. 

1.4 CALIBRATION PROcEsuREs 

1.4.1 pH 

1982). 
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At a minimum, the following items shall be addressed. 

1. 

2. 

3. 

4. 

5 .  

1.4.2 

Perform a power check and replace or recharge the battery as necessary. 

Ensure that electrodes are filled with manufacturer-specified solution (usually 
potassium chloride). 

Rinse electrodes with de-ionized water. 

Calibrate pH meters 
with 

Calibration shall be per manufacturer's instructtons. 

Specific Conductance 

Specific conductance me shall 
be direct-reading and tem 
system shall be apable of responding within percent of full scale over a temperature 
range of -2 to +40 degrees Centigrade, and instrument response time shall be no greater 
than two minutes (Manigold, etal., 1982). Two standards that bracket the expected 
conductivity of the water to be measured (e.g., 100 micromhos per centimeter (pmho/cm) 
and lo00 pmholcm for natural waters) shall be used to check instrument response. 

Calibrate instrument as follows. 

1. Switch on instrument for a power check and calibrate 

2. Repiace battery when red-line adjustment cannot be accomplished or 
when meter indicates a low battery. 

~ 1.4.3 Dissolves Oxygen 

Dissolved oxygen measuring instruments shall be capable of measuring within 0.2 milligram 
per liter (mg/L) over a water temperature range of -2 to +40 degrees Centigrade with a 
response time no greater than hvo minutes (Manigold, et.al., 1982). 

Calibrate instruments as specified by manufacturer against water-saturated air. 
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1.4.4 Redox Potential 

Calibrate redox potential (Eh) meters as follows. 

1. 

2. 

1.4.5 

1. 

2. 

1.4.6 

1. 

2. 

1.4.7 

1. 

2. 

- 
Turn selector dial on pWmillivolt (mv) meter to B A m Y  CHECK. The meter 
should read in the "battery OK" range. If it does not, charge or replace batteries 
before using. 

If battery is charged, turn selector dial to mV, remove protective cap from redox 
electrode, and place electrode in %Bell solution. Meter should read 400 to 450 mv 
standardized to 25 degrees Centigrade. Record reading. 

Water Level Indicator 

Compare water level indicator tapes (electric or 

length obtained from NIST. 

Thermometers 

Calibrate working thermometers annually against a NIST-traceable thermometer. 

Discard thermometers with readings differing by 2 1 degree Centigrade. 

Photo-Ionization Detector 

Calibrate Photdonization Detectors (PID) prior to each day of use. 

Check instrument response prior to each use. 

1.4.7.1 PIDs Without Flo w Redaton. Calibrate as follows. 

1. Fill a sampling bag of Tedlar or equivalent material with calibration gas of known 
concentration. The concentration should be within the range expected to be neasured. 

2. Connect PID probe to sampling bag with flexible tubing. 

3. Allow sample bag contents to be drawn into the probe and check response in parts per 
million (ppm). 

Adjust span potentiometer to produce concentration listed on the span gas cylinder. 4. 
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1.4.8.3 Docume ntat ion. Document calibration providing the following information. 

0 

0 

0 

0 

0 

0 

1.4.9 

Identification of instrument calibrated (ID or serial number) 

Date of calibration 

Method of calibration 

Results of calibration 

Name of person who calibrated instrument 

Identification of calibration gas (source, type, concentration, lot number) 

Explosimeter 

"- 

1. Use a known concentration' of combustible gas, such as methane (one source - the 
Mine Safety Appliances Company), c-m: 

2. 0nce.gas is introduced into the instrument, adjust internal span control inside 
explosimeter 

3. If explosimeter cannot be adjusted to read the standard, replace detector filament '@E 
...&.%e 

1.4.10 Pressure Transducer 

1.4.11 Hand-Held Radiological Survey Instruments 

Hand-held instruments are used to screen material axid personnel for gross alpha, beta, or 
gamma radiation. Instruments shall be calibrated annually at a minimum and sourcechecked 
each day of use. 

~ 

1.4.11.1 Pre liminarv Process. 

1. Check instrument to be calibrated with another instrument to ensure there is no 
residual radioactive contamination. 

2. 

3. 

Serialize probe to meter with which it is calibxated. 

Check reproducibility of instrument with check source. 
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NOTE 

Ifinstrument does not respond in a similar manner through 
several trials, electrical malfunction is likely. 

1. Set the meter at zero. 

2. For electronic calibration, pulse with pulse! generator at 80 percent and 20 percent of 
fullscale. . 

3. Set high voltage and run plateau if necessary. 

4. Check efficiency with NIST-traceable radiation source. 

5. Record data obtained during calibration. 

6. If instrument accuracy is outside the limits of 75 to 150 percent of the source, return 
insmment to manufacturer for repair. 

7. Place a sticker with calibration due date on instrument. 
.- 

L4.11.3 MkgeUa I1 eoys Instrume ntat ioq. Any r a d i a t i o d c o n t n  detection 
instrumentation may be used to obtain Analytical Support Level A and B data, even though it 
is not specifically listed in this document, provided that the following requirements are met. 

Insmments are calibrated with vendor-recommended procedures. 

0 Radioactive sources used in calibration are.traceable to NIST. 

0 Instruments are sourcechecked at least daily. 

Probes are capable of detecting the @fied type of radiation at required levels. 

I 
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APPENDIX J 

FIELD ACTIVITY METHODS 

J.l PURPOSE 

This appendix prescribes field methods for producing data in compliance with DOE and EPA 
requirements and meeting Data Quality Objectives (DQOs) for the FEMP. 

J.2 SCOPE 

General procedures for field activities are provided in subsection J.4 as follows. 

0 Daily Logs (paragraph J.4.1) 

0 

0 Well Development (paragraph J.4.4) 

Geophysical Surveys (paragraph J.4.5) 

AquiferlPermeability Testing (paragraph J.4.6) 

0 Well Maintenance (paragraph J.4.7) 

General Drilling Practices (paragraph J.4.2) 

Well Design, Installation, and Abandonment (paragraph J.4.3) 

Additional procedures may be provided in the Project-Specific Plans (PSPs) to provide 
detailed instructions applicable only to the specific project. 

5.3 RESPONSIBILITIES 

J.3.1 FEMP Project Manager 

The FEMP Project Manager shall be responsible for safe and prompt completion of project 
activities and for securing pennits required by state, local, or on-site authorities. 
Underground and above-ground utilities shall be located and avoided to protect drilling 
operations personnel from danger. Copies of permits and other applicable documentation 
shall be posted on site whenever drilling operations are being conducted. 
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5.3.2 Geologist In charge 

The geologist-incharge shall be responsible for preparation of subsurface boring logs that 
shall be generated for each boring, for complete and accurate generation of a daily log of 
project activities, and. for prepaxing lithologic logs in the field. 

5.4 PROCEDURES 

5.4.1 Daily Logs 

A daily log is a written record of activities and measurements conducted in the field by a 
team on a given date and may include daily field activity logs, boring logs, well-construction 
logs, media-specific sampling logs, photographs, and sketches. The log shall be in a bound 
book with printed, sequentially numbered pages or on sequentially numbered, printed daily 
log forms as Specified by the PSP. 

5.4.1.1 milv LOP E nt&. The geologist-incharge is responsible for entries in the daily 
log, which shall include the following information as applicable. 

Subject of field activity 

General work activity 

Unusual events 

Changes to plans and Specifications 

Visitors on site 

Time, depth, and identification number of samples 

Chain-of-custody tracking number 

Surveillance observations and findings 

Calibration checks 
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1. 

2. 

3. 

5.4.2 

Send photocopies of daily log entries to the FEMP project manager or representative 
and others as required at least weekly. 

Maintain originals of field records in the project central file. Keep photocopies of 
bound books in the central file until the book is complete and entered in the file 
system. 

- 

During performance of field program, maintain copies of field records in FEMP 
project manager file. 

General Drilling Practices 

Number, location, depth of borings, type of sampling, and testing required are dependent on 
intended use of the data. The type of drilling method selected for a particular project at 
FEMP depends on the intended use of the borehole and samples collected. Ability to acquire 
data of sufficient quality for intended use and personnel health and safety are primary factors 
considered when selecting a drilling method. 

Guidelines for determining a particular drilling method shaU be presented in PSPs. The 
FEMP project manager is responsible for determining that the drilling technique used is 
appropriate for site conditions and project objectives. The chosen drilling method shall 
reflect the FEMP policy of waste minimizition. Drilling methods that may be selected 
include, but are not limited to, the following. 

0 Cable-tool 

Hollow-stem auger 

Drivecasing 

spincasing 

0 Directmudrotary 

0 

Air rotary with casing driver 

Air rotary with swing-out, under-reaming bit and casing advancer 

0 Reverse-air or mud rotary 
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Drilling operations shall be conducted as follows. 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

9. 

Decontaminate drilling equipment before each use as Specified in Appendix K to 
prevent contamination of the borehole and after each use to prevent off-site transport 
of contaminants. 

Minimize introduction of contarninants into the environment and spreading of 
contaminants between zones. 

Set surface Casing when a potentially contaminated zone is drilled prior to reaching 
the target zone. 

When drilling through areas where near-surface contamination is indicated from past 
experience or during screening of samples while drilling, grout surface casings in 
place and make them part of the permanent installation. The borehole diameter shall 
be at least four inches larger than the diameter of the surface casing to allow for an 

In outlying areas not suspected of being contaminated, advance large diameter 
temporary casings as neceSSary for bore-hole control. 

Mintrmze production of fluids, cuttings, and other waste by using above-ground mud 
pits, drums, or plastic-lined structures for containment of drilling fluids and cuttings 
unless othenvise specified in PSPs. 

adequate grout seal. 

. .  

NOTE 

The water source approved for use in drilling operations at 
FEMP is the plant potable water system. 

Use only an approved water source during drilling operations. 

NOTE 

Use of additives in drilling fluids is discouraged except in 
unusual circumstances. 

If an additive is to be used, obtain prior approval from the FEMP project manager. 

Analyze a sample of the additive for parameters of interest, and review analysis 
results for potential impact on objectives of the data-collection program. 



4844 
APPENDIX J 

FERNALD ENYIRO NMENTAL MANAGEMENT PROJECT 
QUALlTY ASSURANCE PROJECT PLAN 

Revision 0.2 
18 October 1993 

Page 7 of 33 

10. Collect cuttings or core samples at frequency specified in the PSP in accordance with 
the requirements for subsurface soil sampling in Appendix K. - 

The geologist-hcharge shall include in the daily log the information specified in paragraph 
J.4.1.2 and prepare lithologic logs in the fieId that provide the following information. 
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5.4.3 Well Design, Instahtion, and Abandonment 

For clarity, the term 'well' shall include groundwater sampling points such as four-inch 
diameter monitor wells, aboveground and surfacefinished piezometers, and former 
production wells. 

The FEMP project manager is responsible for locating wells and for selecting the appropriate 
portion of an aquifer so that project objectives defined in the PSP are met. The geologist-in- 
charge is responsible for overseeing well installation in the field and for properly 
documenting construction details. 

The following procedures are required to ensure quality control of well design and 
installation and successfd completion of field drilling investigations for hydrogeological and 
future water quality information. 

5.4.3.1 . Use the following materials for construction of wells. 

1. Use 316 stainless-steel well casing with flush-thread joints below the water table. 

NOTE 

Use of glues or solvents is prohibited. 
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3. use two to fifteen-foot Sections of commercial wire-wound stainless steel screens with 
flush-thread joints compatible with the well casing (minimum three square inches open 
area per foot of screen). Determine size of screen openings based on effective grain 
size of monitored zone and filter pack size suggested by M e r  (1989). 

NOTE 

Screen openings shall be capable of catching between 85 and 
100 percent of filter pack materials to allow accurate 
measurement of hydraulic properties, minimize turbulence 
during sample collection, and optimize capacity to develop the 
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well completely and efficiently. Slotted or wound PVC screens 
with flush-thread joints compatible with the well Casing may be 
used in piezometers. However, hydraulic data collected from 
piezometers shall be carefully evaluated to determine whether 
measurements are representative of the aquifer or of well 
materials. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

Use well-sorted quartz sand for filter pack material. 

NOTE 

Selection of ater pack grain size is a function of grain size 
distribution in the natural formation. 

Multiply the median formation grain size by a factor of two to arrive at a suitable 
filter pack grab size (Driscoll 1986). 

Obtain one quart or one liter of a representative sample of each type of proposed 
filter-pack material from contractor for approval prior to use. 

NOTE 

* Typically, graded sand meeting requirements of Amencan 
Society for Testing and Materials C-33 for fine aggregate 
(concrete sand) is sufficient. 

Describe each filter pack sample in terms of lithology, grain size distribution, and 
source (company when purchased, lot number, and pit or quarry of origin). Place 
description in project fila. 

Record brand name and lot numbers of bentonite in project files. 

.. . . . .. . . . . . . . 
G j m - X o n s .  

~ . . . . . . . . . . . of a slurry of high-solids bentonite (e.g., Volclay) mixed 

Reserve a sample of each type, brand, and size of backfill material used during the 
project for potential analysis of contaminants of interest. 
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5.4.3.2. Well Construct ion. Immediately (within 8 hours) after drilling is complete and 
the borehole has been cleaned of cuttings, construct well as follows. 

1. 

2. 

3. 

4. 

, 5. 

6. 

7. 

Place desired length of screen and casing inside open borehole, temporary casing, or 
hollow-stem augers. 

Place filter pack in annular space between screedcasing and temporary casing or 
augers by the tremie line method as follows. 

a. Insert a small diameter pipe to the desired depth. 

b. 

c. Raise the tremie pipe so that it remains 0.5 to 3 feet above the top of the filter 
pack- 

Make periodic measurements to check uniform placement of filter pack. 

Record depth to top of filter pack to nearest 0.1 foot. 

Remove temporary casing gradually and install backfill materials so that bottom of the 
temporary casing is kept below the top of backfill material. 

a. Install a filter pack to a height of two to five feet above the screen. 

b. Place a five-foot sodium bentonite pellet plug on top of filter pack. 

c. Hydrate pellet seal with five to ten gallons of water from an approved source. 

to within d. Installa 

Bacm wells screened in the middle and at the bottom of the regional aquifer 
as fouows. 

Z>% 

a. Install a filter pack to a height of approximately 'm ww+ Y+,U five feet above the 
screen. 

b. 

within 30 inches of ground surface using 

JbY 
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a. 

9. 

10. 

11. 

For above ground completions, linish top of well casing with 24 to 30 inches of 
casing stickup, a vented stainless-steel cap, or an airtight cap and vent hole not more 
than six inches from top of casing. 

’ 

Finish ground-flush completions with an airtight cap. 

File a notch approximately one%- inch deep at top of each well casing, measure 
elevation of base of notch, and reference each water-level measurement to the 
elevation. 

Install the following minimum protection around wells. 

a. Ground-flush installations 

(1) Ensure that completions are either water tight or freedraining 
(containing a drainage layer of coarse sand at the bottom of the flush- 
mount box). 

(2) 

(3) 

Provide a well cap with lock. 

Install a protective cover secured with bolts that prevent precipitation 
from entering the protective casing. 

Install manhole-type boxes large enough to accommodate the well 
casing, well cap, and a lock. 

.- 
(4) 

b. Above-ground installations 

(1) Use a five-foot-long black iron pipe, minimum onequarter-inch thick, 
and at least four inches greater in diameter than the well casing as a 
protective casing. 

(2) Place well Casing within four inches of top of protective casing. 

(3) Fit protective Casing with a hinged cap, hasp, and lock. 

(4) Drill a drain hole in the oversleeve one foot above land surface. 

(5) Place a mixture of cement, sand, and potable water in a ratio 
approximately 1:4:0.5 (by weight) between well riser and outer 
protective casing to a height just below the drain hole to allow water 
entering the annulus to drain. 
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NOTE 

To limit movement of 

(6) Install a three-foot square by six-inch thick, wire-reinforced, concrete 
pad around the protective casing with at least two inches, but not more 

borehole annulus with concrete. 

C. All installations 

(1) 

(2) 

Paint protective casings with high-visibility orange paint. 

Mark well location on well protector in three places as follows. 

0 on inside of cover with enamel-type paint 

Welded, stamped, engraved, or permanently painted on top of 
locking cover or flush-mount cover 

0 Engraved or marked with indelible marker on outside of well 
=Po 

NOTE 

Guardposts E necessary in high 
traffic areas';; where vegetation or 
debris obscures the well casing. 

12. 
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13. 
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0 A sketch of each well installation showing the following. 

Bottom of the boring by depth from surface grade 
- 

e Screen location 

e Granular backfill, seals, grout, and cave-in 

Top of riser relative to ground surface 

Details of well protection and above-ground completion 

0 Composition of grout, seals, and granular backfill 

Screen length, slot size (in inches), and slot configuration (wound or machine 
slotted) 

High concentrations of contaminants are present at a well site, maldng handling and 
decontamination of sampling equipment a problem 

Well access is a problem 

Fixed equipment that cannot be decontaminated is used 

0 

0 
~~ 
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Types of equipment that may be dedicated to a sampling location include, but are not limited 
to, the following. - 

Bladder-type sampling pumps 
\ 

0 Submersible 

0 Submersible 

0 Packers 

0 Hoses 

impeller-type purge pumps 

piston-type purge pumps 
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Water-level measurement equipment 

The following procedures apply when installing, maintaining, and using dedicated sampling 
equipment . 

NOTE 

Equipment that requires special handling, shall be installed and 
maintained only by manufacturer-trained personnel. 

1. 

2. Decontaminate equipment removed from a well as specified in Appendix K prior to 
re-installation. 

NOTE 

Maintenance may include decontamination to remove mineral 
precipitation or biological growths. 

3. Perform maintenance as specified by manufacturer or, if specifications are not 
available, on a set schedule based on past usage or when performance is declining. 

The wgy,v 
, . .... . . . . , . ... . . . .. . ..... .;L Q .. QT .. .. . well abandonment include the following. . . . . . . . .., ..... ,,.- ..,A ......., >..> 

5.4.3.4 Well Abandonment. 

Elimination of physical hazards 

Prevention of groundwater contamination 

Conservation of aquifer yield and hydrostatic head 

Prevention of intermixing of subsurface waters 

Compliance with reasonable property owner requests 
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5. If well casings and screens must be removed for an adequate seal, remove them by 
pulling or overdrilling prior to grouting the borehole. 
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a. If casing is to be overdrilled, the outside diameter of the drilling tool shall be 
at least as large as the original borehole. 
- 

5 .  

9, Use a plug to fill dfa % 30 inches of the borehole. 
. i......, . .., ,, .,, ,&+....x+x<.:.:......w .. 

E#$ ..... . . ... <w. 
Insert a metal pin to mark the abandoned well site. 

Record materials used and materials removed from the borehole. %;@; 
:.?:.::.:::?j 
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$T :.... ... . . .,..._.. .! Dispose of removed material as specified in the PSP for well abandonment. 

- 
J.4.4 Well Development 

Wells shall be developed to yield accurate aquifer test results and groundwater samples 
representative of aquifer conditions. Well development may be conducted using bailers, 
submersible pumps, bladder pumps, or peristaltic pumps. Surging techniques using 
surgeblocks are recommended in relatively high-yield aquifers. Excessive drawdown should 
be avoided, reducing the purge rate if necessary. 

The FEMP project manager shall specify the well development method in the PSP where 
sufficient historical data exists to make an informed decision. Where historical well 
development data are lacking, the well development method shall be based on observed 
aquifer response during drilling. 

The following when developing a well. 

1. Decontaminate equipment and materials used for well development as specified in 
Appendix K before each use. 

2. Develop well as soon as possible after well installation, but no sooner than 48 hours 
after grouting is completed. 

3. Continue development until the water is visually clear and temperature, pH, and 
specific conductance have stabilized. 

4. 

a. If the boring was made without use of drilling fluid water, remove five times 
the standing water volume in the well (water in well screen and casing plus 
saturated filter pack). 

b. If recharge is so slow that required amount of water cannot be removed in a 
reasonable amount of time, or the water remains discolored, or it contains 
visible particulates after the five-volume removal, contact the FEMP project 
manager or representative for direction to use an alternate procedure based on 
recommendation of the field representative. 

c. If it appears necessary to add water to the well to assist development, obtain 
written approval from the F E W  project manager before proceeding. 

NOTE 

Do not use chemicals (e.g., dispersing agents, 
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disinfectants, or acids) during well development. 

d. If-the boring was made or enlarged using drilling fluid (water), remove five 
times the measured amount of total fluids lost while drilling plus five times the 
standing water volume. If slow recharge, discolored, or particulate-laden 
water is a problem, proceed as in step b. 

5 .  During development, attempt to remove standing water from points near the bottom of 
the well screen and from the top of the water column. 

6. If problems are encountered during development, promptly notify the FEMP project 
manager or representative. 

7. Record field measurements and comments on applicable data reporting forms. If 
some steps or procedures are not performed as specified, state the reason as' 
completely as possible on the form or in an attached statement. Include the 
following data on the form. 

a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

1. 

j. 

Well designation (location ID) 

Date of well installation 

Date and time of well development (start and finish) 

Static water level before and after development 

Quantity of water removed and time of removal 

Depth to bottom of the well inside the casing before and after development 

Physical character of removed water including changes during development of 
temperature, turbidity , pH, specific 
conductance, color, and odor at regular intervals 

Physical characteristics of removed sediments including lithology and grain 
size 

Descriptions of equipment used including type and sWcapacity of pump 
and/or bailer used 

Description of surge techniques used 
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0 Well head protection 

The ERMC shali be responsible for well maintenance activities, conducting a maintenance 
survey of groundwater monitoring wells, and evaluating well maintenance aspects such as 
water quality, structural integrity, and well-head protection. Well maintenance activities 
shall comply with applicable regulatory and site requirements. 

5.4.7.1 Well Evaluation. Existing groundwater monitoring wells shall be evaluated for 
the ability to provide representative samples and may include the following activities. 

On-site inspections 

Review of existing well installation documentation 

Review of well history (whether it produced consistently clear or turbid samples). 
(Wells with irreconcilable turbidity or lacking information on design and construction 
may be ab-andoned under circumstances described in paragraph J.4.3.4.) 

Down-the-hole camera inspections 

Review of groundwater sampling field records 

Review of other sources of information that may be applicable to a specific well 

Review of the hydraulic characteristics of the aquifer adjacent to the well that shall 
include pump and slug tests to determine the following. 

Pump Tests - for aquifer characteristics, degree of hydraulic interconnection 
between different water-bearing units, and recharge rates 

Slug Tests - for in-situ hydraulic conductivity of low-permeability formations 
through addition or removal of an inert solid of known volume 

5.4.7.2 Well Ins- ion and Reaair. The following procedure shall be conducted at each 
well as applicable to that specific well. 

1. Ensure that guard posts are in good repair. 

2. Inspect ground surrounding well for the following conditions and repair as required. 

Ground must be free of depressions and channels that allow surface water to 
collect and flow towards well head. 

Surrounding area must be clean of debris and foreign material that could leach 
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contaminates into subsurface or otherwise interfere with well sampling. 

3. Inspect locking lids for the following conditions and repair or replace as applicable, 

0 Lid must open with minimal effort. 

0 Eyelets on lid and protective casing must align for easy removal of padlock. 

Ensure integrity of hinge and seal on lids, which must also serve as sanitary 
seal. 

Padlocks must be free of accumulated debris within key slot and locking 
mechanism. 

0 Padlocks must operate freely. 

0 Padlocks must be installed with key-slot down to prevent rainwater from 
entering locking mechanism. 

4. Inspect the well caps for the following conditions and repair or replace them as 
applicable. 

0' . Cap must be free of spider and insect debris, molds, fungi, or anything that 
could affect representativeness of water samples. 

Above-ground caps must fit securely and vent hole must be clear. 

Ground-flush caps must be water-tight to prevent surface water from entering 
well. 

5 .  Inspect protective casing for the following conditions and repair or replace it as 
applicable. 

Structural integrity - Casing must be free of corrosion and cracks. 

Casing must be reasonably plumb with ground surface. 

Paint must be bright orange. 

0 Well identification number must be painted in white or welded to the top of 
lid. 

Drain hole must be clear allowing water caught between protective casing and 
well casing to escape. 
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APPENDIX K 

- SAMPLING METHODS 

K . l  PURPOSE 

The purpose of this appendix is to provide methods for sampling activities that result in data 
that comply with DOE and EPA requirements and meet Data Quality Objectives (DQOs) for 
the FEMP. 

K.2 SCOPE 

Procedures for the following sampling programs and projects at the FEMP are provided in 
this appendix. 

Aqueous Samples (subsection K.4) 

0 Natural water 

0 Groundwater 

' Surface water 

0 Waste water 

0 Solid Matrix Environmental Samples (subsection K.5) 

0 Surface soil 

0 Sediment 

0 Subsurface soil 

0 Drum sampling 

0 Gaseous Matrix Samples (subsection K.6) 

0 Clean Air Act monitoring 

0 Radon 
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General Area Air 

Organic and inorganic contaminants in the field 

DOE-required air monitoring for off-site exposure 

0 Biological Samples (subsection K.7) 

Biological study 

Milk, fish, soillgrass, and produce 

0 Miscellaneous Samples (subsection K.8) 

Paint chips 

Wood 

Concrete 

Dust 

:&*. my- ...~’..*, 
... .* ......... ........... 
<.;>$~:.z>.s.: ,.... sb~ss::::jx<+:.:+: ... .,.,....,... ~, 

Sample Collection Forms (subsection K.9) 

Field Storage and Shipment of Samples (subsection K.10) 

0 Decontamination (subsection K.11) 

Additional procedures may be submitted to provide detailed information on apppcable 
sampling programs. 
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K.3 RESPONSIBILITIES 

K.3.1 FEMP Project Manager 

The FEMP project or program manager is responsible for scoping the project through the 
Project-Specific Plan (PSP). The PSP shall provide the following information. 

0 Criteria for determining the location and number of samples to be collected (including 
background) 

The Analytical Support Level (ASL) of the samples 
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Sample collection procedures 

0 Health a d  safety requirements 

Sample handling and shipping requirements 

Sample analytes 

The FEh4P project manager is responsible for timely and accurate completion of the project 
and for compliance with the PSP and this Sitewide CERCLA Quality Assurance Project Plan 
(SCQ). However, implementation of the PSP may be delegated to other project 
personne1,See Glossary for definitions of programs and projects. 

K.3.2 Sampling Team Leader 

The sampling team leader is responsible for implementing requirements of the PSP including 
the following. 

0 

Ensure that team members follow specified procedures. 

Ensure that work is completed in a safe and efficient manner. 

Ensure that documentation is maintained and completed as specified in the FEMP 
Sitewide CERCLA Quality Assurance Project Plan. 

0 Ensure communication with the F E W  project manager or designee concerning 
progress. 

Assume initial custody of project samples and transfer custody to the FEMP project 
contact as specified in Section 7. 

K.3.3 Sampling Team Members 

Members of the sampling team are responsible for performing sampling activities under the 
supervision of the team leader and as specified in PSPs. They shall observe health and 
safety requirements and communicate information on progress and concerns to the team 
leader. 

K.3.4 FEMP Project Contact 

The FEMP project contact is responsible for the following activities. 

0 Issuing requests for analysis prior to collection of the samples 
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Distributing sample and shipping containers along with required preservatives to 
sampling teams 

- 
0 Communicating with off-site laboratories 

0 Resolving discrepancies between sample shipments and documentation 

Receiving custody of samples from team leaders and ensuring that chain-of-custody 
records are complete from the time of initial sample transfer through packaging 

Arranging shipment of samples to the laboratory 

Rezeiving laboratory reports 

0 Documenting final disposition of samples 

The FEMP project contact is responsible for timely and accurate completion of these tasks; 
however, performance of the tasks may be delegated to other project personnel. 

K.4 AQUEOUS SAMPLE COLLECTION METHOD 

Wells currently referred to as piezometers at FEMP are often used as monitoring wells; 
therefore, for the purposes of this document both piezometers and monitoring wells shall be 
referred to as monitoring wells. 

Aqueous samples include natural and waste waters. For the purpose of this document 
eroundwater and surface water are defined as natural waters. Water collected after use or in w -  

storm sewers will be treated as waste water. 
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K.4.1 Field Analytical Method for Natural Water Samples 

Temperature, pH, and specific conductance shall be measured in the field and documented on 
groundwater and surface water sample collection forms. Determinations shall be performed 
on unpreserved samples. Surface water measurements may be collected directly from the 
surface water body. Groundwater field measurements may also be taken in-situ (downhole) 
to avoid changes that might occur if the sample is removed from the well. Dissolved 
oxygen, alkalinity, and redox potential are also commonly performed field measurements. 

K.4.1.1 Temberatun . Surface water and groundwater temperature are required to 
normalize data from other analytical determinations such as pH, specific conductance, 
alkalinity, and dissolved oxygen. If properly collected, temperature is also useful as a tracer 
for determining recharge and mixing relationships and for tracking plumes. 
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mum, a standard thermomete 
accurate to 1 degree Centig 

with a normal range of zero to 50 degrees Centigrade accurate to 
required. Total response time shall be less than two minutes -gold, et.al.', 1982). 

1 degree Centigrade is 

The procedure for measuring temperature of water samples follows. 

1. Obtain temperature readings by partially immersing the thermometer in a sample for 
one minute. Obtain a minimum of two consecutive readings on each sample. 

2. Collect temperature readings used to describe aquifer conditions in situ or from a 
flowing pump discharge as near to the source as possible. 

3. If measurements cannot be made in situ or in a flow box, collect a sample in an 
insulated flask and insert a thermometer. Allow it to equilibrate for one to two 
minutes. Discard the sample and immediately refill the flask, insert the thermometer, 
and read the temperature (Manigold, et.al., 1982). 

4. Read water temperature during and after well evacuation and after sample collection 
on unpresemed samples. 

5 .  Immediately document readings for each sample on field measurement or collection 
forms. 

K.4.1.2 By. 

ttery operated) or a combination meter 
that is direct reading and tempe 

expanded Scale capable of measuring pH to the nearest 

0 Combination electrode 

0 

The procedure for measuring the pH of water follows. 

1. Calibrate pH meter or in accordance with manufacturer 
instructions. Meter shall be accurate to within 0.1 pH unit over a temperature range 
of -2 to + 40 degrees Centigrade, and response time of the instrument shall not be 
greater than two minutes (Manigold, et.al., 1982). 
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2. 

3. 

4. 

5.  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Ensure that the electrode is filled with manufacturer-specified solution (usually 
potassium chloride). 

Rinse electrode with de-ionized water. 
- 

If meter does not automatically correct for temperature, make correction in 
accordance with manufacturer instructions. 

Record date of buffer expiration. 

Calibrate pH meter 
event, with a . . . . . . . . . . . . . . . . . . 
on expected pH range of the sample (Appendix I). 

start of each sampling 
depending 

r 
instructions for calibration. 

Transfer sample into an appropriate container, or use an in-situ or flow-through 
sampling system. 

Ensure that electrode is properly attached to pH meter and that the fdling hole is 
exposed to sample solution. 

Insert electrode approximately one inch into sample solution and allow it to remain in 
the sample solution for approximately two minutes. Stir sample if a flow-through 
chamber is not used. 

Read pH value on meter to nearest 0.1 unit. 

Rinse electrodes with de-ionized water between each measurement and do not allow 
the bulb to dry out between measurements. 

Never move or touch connecting cables during pH measurement. 

K.4.1.3 Spec ific Co nducta nce. is sensitive to 
a number of variables, the measurement shall be made in the field, either in-situ 
(e.g.,directly in a well or stream) or as soon as possible after sample collection. 

The following apparatus is required. 

0 Conductivity cell or probe 



Appendix K 
L C T  Revision 0.2 

OUALlTY ASSURANCE PROJECT PLAN 18 October 1993 - 
Page 8 of 95 

Temperature-compensating conductivity meter 

0 TWO known standards bracketing the expected conductivity of the sample solution to 
be measured 

Determine the specific conductivity of sample as follows. 

1. 

2. 

3. 

4. 

5 .  

. 6. 

7. 

8. 

9. 

10. 

Calibrate the measuring system (Appendix I). The instrument shall be accurate to 
within three percent of full scale over a temperature range of - 2 to + 40 degrees 
Centigrade and a response time less than two minutes (Manigold, et.al., 1982). 

Switch on instrument for a power check. Replace battery when red line adjustment 
cannot be accomplished or when the meter indicates a low battery. 

Calibrate to a known standard in accordance with manufacturer instructions each day 

Rinse probe with de-ionized water. 

Insert probe into sample in accordance with manufacturer instructions. 

Measure temperature of sample with thermometer or thermocouple (paragraph 
K.4.1.1) if the conductivity cell or probe does not automatically compensate for 
temperature and record the value. 

Switch meter to appropriate scale and record readings in micromhos per centimeter 
(pmhodcm). 

If necessary, correct specific conductance values for temperature using appropriate 
temperature correction factors. 

Rinse probe with deionized water between each measurement. 

Store specific conductance probes in accordance with manufacturer instructions 
between use. 

K.4.1.4 Dissolved Oxy= . The dissolved oxygen concentration affects redox potential of 
water and chemical behavior of aqueous constituents. Physical, chemical, and biochemical 
activities in water may affect dissolved oxygen levels. Measurement of dissolved oxygen is 
useful in tracking contaminant plumes, determining surface-water/groundwater interaction, 
and locating contaminant source areas. 
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Dissolved oxygen is normally measured in the field by immersing a membrane electrode in 
the water. Oxygen gas molecules diffuse through the membrane into a measuring cell at a 
rate proportionak to concentration of molecular oxygen in the water. Inside the sensor, 
oxygen reacts with an electrolyte and is reduced spontaneously or by an applied voltage, 
depending on the instrument. Current that is generated is directly proportional to 
concentxation of molecular oxygen in the water outside the sensor. 

The following apparatus is required to measure dissolved oxygen. 

0 Oxygen-sensitive membrane electrode (polarographic or galvanic), which usually 
includes two solid metal electrodes separated from test solution by a selective 
membrane (commonly polyethylene or fluorocarbon) 

Replacement electrode 

De-ionized water for calibration and instrument cleaning 

Determine the dissolved oxygen concentration of water sample as follows. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

Calibrate instrument as specified in manufacturer instructions (Appendix I). 
Instrument shall be capable of responding within 0.2 milligrams per liter (mg/L) over 
water temperature range of - 2 to + 40 degrees Centigrade and shall have a response 
time of less than two minutes (Manigold, et.al., 1982). 

Measure temperature at time of dissolved oxygen reading (paragraph K.4.1.1). 

Rinse probe with distilled water. 

Insert probe into sample and allow sufficient sample flow across membrane surface to 
overcome erratic responses of instrument. 

Record readings from meter. 

Calibrate electrode between each use to eliminate interference from gases other than 
oxygen. 

Rinse probe with de-ionized water between each measurement. 

Store probe in de-ionized water. 
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K.4.1.5 Alkalinity. Alkalinity is a measure of the acid buffering capacity of a water 
sample and is formally defined as the equivalent sum of bases that are titratable with a strong 
acid. Because alkalinity concentration is affected by changes in temperature, pH, and 
degassing, the dkalinity analysis shill be performed in the field as soon as possible after 
collection. Also, alkalinity measurements require a semi-controlled environment (wind-free, 
stable work platform), so they shall be conducted in mobile or field laboratories. Uranium 
and other radionuclides form carbonate complexes; therefore, an accurate determination of 
carbonate concentration is necessary to quantify radionuclide mobility in water. 

The end point of the carbonate titration (where carbonate has been converted to bicarbonate) 
is approximately pH 8.3. The end point of the bicarbonate titration (bicarbonate converted to 
carbon dioxide and water) is near pH 4.5. Bicarbonate and carbonate concentrations are 
determined by electrometric titration. A strong acid of known concentration is added to a 
water sample while the pH of the sample is monitored. Using the volume of acid of a 
known concentration needed to reach the end point, the concentration of bicarbonate and 
carbonate is calculated by the Brown, Skougstad, and Fishman (1970) method. 

The following apparatus is required. 

0 Combination pH electrode 

Buret stand and cIamp 

pH meter that can be read to 

pH buffer solutions: 4.0, 7.0, and 10.0 

50-milliliter (mL) buret with 0.1-mL graduations 

25- and 50-mL volumetric pipets (class A) 

Magnetic stirrer and small teflon stir bar 

Semicontrolled environment (laboratory trailer or equivalent) 

0 250-mL beaker 

0 Standardized sulfuric or hydrochloric acid' approximately 0.02 normal solution 

Measure alkalinity as follows. 

1. Before starting titration (paragraph K.4.1.2), calibrate pH meter daily as specified in 
manufacturer instructions. 
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Water level of monitoring wells shall be measured as follows. 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

- 

Upon arrival at the site, check well for physical damage, unusual materials, or 
circumstances (e.g., recently discarded trash, old oil cans, signs of animal burrowing). 
Record observations in daily log. 

NOTE 

At some well sites, preliminary monitoring for volatile gases 
around the well cap may be required. These sites shall be 
identified in PSPs and procedures shall be provided for 
monitoring. 

Remove lock from monitoring well and remove well cap. 

Check water level measuring instrument for proper operation (M-Scope or equivalent). 
Lower measurement probe until water is reached. 

NOTE 

When probe touches water, a buzzer sounds, a meter needle 
deflects, or a light appears, depending on meter type. 

Raise probe above water level and shake it slightly, then lower it again, and recheck. 
If measurements do not agree to within 0.02 feet, continue to remeasure until cause of 
discrepancy has been determined or agreement of measurements has been obtained 
(Appel, et.al., 1980). Be aware of obstacles in the well casing. 

Record depth to water to 0.01 feet from measuring point, (e.g. top of well casing, top 
of protective casing, top of sanitary seal) as recommended by the EPA (1986a). Record 
measuring point on water-level measurement form. 

Replace well cover and lock protective lid. 

Decontaminate water level measurement probe between each well as specified in 
subsection K. 11. 
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K.4.2.2 General Groundwater SamDlinp ReauiremenQ. The primary technical 
consideration in groundwater sampling is to obtain a representative sample of the groundwater 
body at the well-location. Additionally, groundwater sampling at the FEMP shall meet certain 
requirements in order for subsequent data to be used for the CERCLA program. To ensure that 
these objectives are achieved, the following minimum guidelines and techniques are required 
during sample withdrawal. Additional requirements may be included in PSPs. 

1. Upon arrival at well site, determine whether the lock is secure. Inspect well for signs 
of tampering or forced entry. Check the surrounding area for unusual Occurrences such 
as recently disposed trash or animal burrows. Record observations on daily log. 

2. Set up sampling vehicle and equipment to avoid interference with sampling activity. 

3. 

4. Avoid effects of the following conditions to ensure representative samples of groundwater 
(U.S. Environmental Protection Agency, 1989b). 

0 Sample temperature may change rapidly after it is brought to the surface. This 
change may affect chemical reaction rates, reverse cationic and anionic exchanges 

. on solids, and alter microbial growth rates. . 

0 The pH may change from loss of carbon dioxide through degassing or adsorption, 
which could affect alkalinity and oxidation of certain compounds. 

Dissolved gases may be lost as a result of a pressure change. 0 

5 .  

Organic samples may be affected by volatilization, adsorption, photodegradation, 
or contamination from sampling materials or airborne gases. 

Complete a groundwater sample collection form for each sample with information 
specified in subsection K.9 plus the following data. 

0 

0 Depth towater 

0 Sounded depth of well 

0 

Description of water level measuring point 

Depth of well from well construction diagram 
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0 

6. 

7. 

8. 

9. 

10. 

0 Calculated well volume 

0 Actual volume removed during purging and maximum rate of purge 

Estimated depth to pump intake at start and finish of pumping 

If cleaning solvents or internal combustion engines are used at a site when a well is open, 
place them downwind of the well or far enough away that fumes are diluted beyond the 
detection limit of a calibrated Photo-Ionization Detector (PID) or Flame-Ionization 
Detector (FID). Locate the sampling vehicle downwind of the well. 

Measure depth to groundwater in the well as specified in paragraph K.4.2.1. Measure 
total depth of monitoring well to the nearest 0.01 foot (U.S. Environmental Protection 
Agency, 1986a) and compare it to well construction diagrams. 

Compare total depth measurement to depth indicated on well construction diagram to 
verify well identity and to determine if silting into the screened portion of the well has 
occurred. If an identity discrepancy or silting is discovered, immediately refer the matter 
to the FEMP project manager for resolution. Document the resolution. 

NOTE 

Evacuation of at least three well volumes of water in concert with 

, specific conductance, 
uation of the well to 

dryness is recommended for a representative sample. (One well 
volume is defined as the volume of water standing in the well 
casing 

Evacuate stagnant water from monitoring well prior to sample collection with a stainless- 
steel submersible pump, stainless steel or teflon bladder pump, peristaltic pump, or by 
bailing with teflon or stainless-steel bailer. Place discharge hoses between the sampling 
vehicle and the well on clean plastic sheeting. 

Take a minimum of 
conductance measu 
from a monitoring well (U.S. Environmental Protection Agency, 1986b). 
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NOTE 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Do not take samples from dry wells. Document well condition on field log. 

Evacuate monitoring well if it can be pumped or bailed dry and allow it to r e a v e r  prior 
to sample withdrawal. The evacuation rate shall be low enough to prevent excessive 
agitation of recharge water (U.S. Environmental Protection Agency, 1986a) based on 
hydraulic characteristics of the well. Avoid excessive pumping that can cause samples 
to be non-representative. 

If a pump is used to purge a monitoring well prior to sample collection, lower pump 
intake to a depth of five to ten feet below water level in the casing but above well Screen 
where possible. Initially purge well from this depth so that fresh water from Screened 
interval will move upward through casing and completely flush well. Ensure that 
pumping rate is low enough to prevent significant agitation and that it is less than 
maximum pumping rate used during monitoring-well development. 

If pumping of air (caused by excessive drawdown of the well water level) occurs, reduce 
pumping rate. If it continues, lower pump intake five to ten feet within the well if 
possible and reduce pumping rate further to prevent excessive drawdown. 

When pump and lines are removed from a well, place them on clean plastic sheeting to 
ensure that they do not come in contact with the ground. 

CAUTION 

Do not allow release to the 
environment. 

Collect water produced during evacuation of monitoring wells in appropriate containers. 

Collect excess water generated during sampling of monitoring wells in appropriate 
containers. 
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19. 

20. 

r 

Store water that has unknown constituents and is potentially a hazardous waste in a 
designated area until classification is determined-(based on an analysis of the water for 
Toxicity Characteristic Leaching Procedure (TCLP) parameters) and a disposal method 
chosen. Observe 
RCRA requirements for duration of storage. 

. 
As soon as the well recovers sufficiently to permit sampling, collect samples in 
accordance with the stability and volatility of parameters to be tested in the following 
order (U.S. Environmental Protection Agency, 1989b). 

0 

d L 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Field measurements (temperature, pH, and specific conductance) 

Volatile organic compounds 

Total organic halogens 

Total organic carbon 

Extractable organic compounds (acid and base neutral extractables, pesticides, 
PCBs) 

Total metals 

Dissolved metals 

Phenols 

Cyanide 

Sulfate and chloride 

Turbidity 

Nitrate and ammonia 

Radionuclides 
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21. If the well is purged with a submersible pump, collect samples specified in the PSP from 
pump discharge prior to removing pump from well and before collection of bailed 
samples.- This prevents handling the pump twice and eliminates the need for pump 
decontamination between well evacuation and sample collection. 

22. Use the pump discharge to evacuate and sample wells with limited access and dedicated 
pumps. (Data from such wells may be qualified for certain purposes.) 

23. Decontaminate purge pump, lines, and other equipment used in groundwater sampling 
between wells following procedures in subsection K. 11. 

24. Take field measurements at well site on unpreserved samples as described in paragraph 
K.4.1. Keep samples collected for field measurements separate from samples preserved 
for shipment to laboratory. 

25.  Collect samples for specific parameters as specified in paragraph K.4.2.3. 

26. Filter samples at well site. 

27. Number and label samples as specified in Section 7. 

28. Store and preserve samples as specified in Table 6-1 (Appendix A). 

29. Complete Site-wide Analysis Request/Custody Record (SMCR) (Form 7-1, Appendix 
B) as specified in Section 7. 

K.4.2.3 Paramete r-Swc ific Sam~liing Procedures. Perform groundwater sample collection 
from monitoring wells for Volatile Organic Compounds (VOCs), acid and base-neutral 
extractable organic compounds, total and dissolved metals, general chemistry, and radiological 
parameters in accordance with the following procedures. 

Volatile Organic Compounds - Collect VOC samples as follows. 

1. Collect samples for VOC analyses using a stainless-steel or teflon bailer or stainless-steel 
andor teflon bladder pump or a Grundfos Redi-Flo 2 pump operated at 0.1 liter per 
minute or less. 

2. Perform sample collection in a manner to minimize turbulence and volatilization of 
VOCs. Operate bladder pumps at a maximum of 0.1 liter per minute. 
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3. Collect samples in 40-mL screw-cap vials with Teflon-lined septa. Fill sample vials to 
overflowing with a visually apparent meniscus present above the rim of the vial and seal 
without air bubbles. Avoid excessive oveflling of pre-preserved vials. 

4. Visually check each vial for air bubbles by inverting and sharply tapping it against the 
hand. If air bubbles are present, top off sample bottle and recheck it for air bubbles. 
When no air bubbles are present, place sample in a cooler maintained at four degrees 
Centigrade, plus or minus two degrees. 

5 .  Complete appropriate field documentation in accordance with subsection K.9 or as 
specified in the PSP. 

6. Preserve samples as specified in Table 6- 1 (Appendix A). 

7. Pack samples for shipping as specified in subsection K.l  

Acid and Base-Neutral Extractable Compounds and PesticidedPCBs (Semi-Volatile) - 
Collect semi-volatile compound samples as follows. 

1. Collect samples for semi-volatile analysis with a stainless-steel or teflon bailer or a 
stainless-steel and/or teflon bladder pump or Grundfos Redi-Flo pump. 

Because some semi-volatiles are susceptible to photo-degradation, use one-liter amber- 
glass sample bottles with teflon-lined caps as specified in Table 6-1 (Appendix A). Fill 
the bottles to the neck and seal. 

2. 

3. Complete appropriate field documentation. 

4. Preserve samples by cooling to four degrees Centigrade plus or minus two degrees and 
store in a dark place as specified in Table 6-1 (Appendix A). 

5 .  Pack samples for shipment as specified in subsection K.lO. 

Total Metals - Prepare total metal samples as follows. 

1. Collect samples for total metals using a peristaltic pump, stainless-steel or teflon bailer, 
and stainless-steel andor teflon bladder pump or Grundfos Redi-Flo pump. If specified 
in PSP, collect samples through discharge of submersible pump used to purge monitoring 
well. 
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2. Fill one-liter polyethylene sample bottles to neck and seal as specified in Table 6-1 
(Appendix A). 

3. If pre-preserved containers are not used, add approximately one mL of concentrated 
nitric acid per 10oO mL of sample after sample is placed in an appropriate container. 
(A one 1-mL ampule of acid per sample may be used to simplify handling of acid.) 

NOTE 

Do not immerse pH paper in sample container. 

4. Test sample by administering it to pH paper drop by drop to determine if sample pH is 
less than 2.0. 

5 .  If pH is not less than 2.0, add a sufficient amount of preservative drop by drop until 
desired pH range is achieved. 

Tape pH paper to sample container and document in applicable sample record. 6. 

7. Complete appropriate field documentation. 

8. Preserve samples by cooling to four degrees Centigrade plus or minus two degrees as 
specified in Table 6-1 (Appendix A). 

9. 

Dissolved Metals - Prepare dissolved metals samples as follows. 

Pack samples as specified in subsection K.lO. 

1. Collect samples for dissoived metals using a peristaltic pump, s~less-steel  or teflon 
bailer, stainless-steel and/or teflon bladder pump, or Grundfos Redi-Flo pump. If 
w e d  in PSP, collect samples'through discharge of a submersible pump used to purge 
monitoring well. 

NOTE 

In-line filters that attach directly to pump or bailer discharges are 
preferred (Stolzenburg and Nichols, 1986). If not available, use a 
Millipore filtration apparatus, or equivalent, equipped with a hand 
or electrical vacuum pump. 

. .  
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Use sample containers made of Teflon, polyethylene, or Polyvinyl Chloride (pvc) as 
specified in Table 6-1 (Appendix A) to minimize radionuclide losses by adsorption unless 
tritium is a parameter of interest. If so, use a glass container with a tritium-seal cap 
(Korte afid Kearl, 1984). 

NOTE 

Avoid collection of suspended sediments when possible. 

If it is necessary to determine dissolved radionuclides, filter water samples in the field 
through a 0.45-micron membrane filter as soon as possible after collection using in-line, 
0.45 micron filtration if available (Stolzenburg and Nichols, 1986). 

If in-line filtration is not available, use containers without preservative to initially collect 
samples prior to filtration. 

Transfer samples to containers and preserve them after filtration has been performed. 
If samples are collected for analysis of total radionuclide concentrations, do not filter. 

Tightly secure sample container lids. 

Complete specified field documentation. 

Preserve samples as specified in Table 6-1 (Appendix A). 

Pack samples for shipping as specified in subsection K.lO. 

K.4.2.4 Samdinz Groundwater from Private and Other Production Wells. Private wells 
near FEMP were sampled as part of the Radiological Environmental Monitoring Program 
(REMP) and RI/FS. DOE has authorized sampling of private wells by FEMP personnel on 
request. Wells may be sampled during a routine project or upon request of the property owner. 
Data collected from private wells may be qualified for certain uses. 

Property owner approval shall be obtained and notification made before sampling a private well. 
Requirements of individual property owner license agreements shall be reviewed prior to each 
sampling round and complied with during sampling. Sampling shall be conducted only at the 
time agreed'to by the owner. If additional visits to the site are necessary, the property owner 
shall be notified before each visit or arrangements shall be made for continuing access. 
Communications with the property owner shall be documented either in a daily log or a 
telephone conversation log. 
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Procedures for collecting water samples from private or other production wells shall be included 
in PSPs. Minimum elements of these procedures shall be as follows. 

- 
1. Record, , the location of well relative to nearby 

buildings, drainage features, cultivated areas, equipment storage arm, leach fields and 
septic tanks, and other pertinent features. 

2. Acquire available’ well construction information from the owner, including driller; date 
drilled and installed; total depth; depth to water; casing type, diameter, and length; pump 
age, type, and size; description of plumbing and electrical equipment; types of treatment 
systems; and location. 

3. Determine whether well is the primary source of water for the household, and document 
approximate volume of use. 

NOTE 

Amount of flushing required depends on frequency of well use. 
One minute of flushing at full capacity is the minimum required. 

4. Flush system before collecting sample to remove stagnant water from lines and wellbore. 
Use a graduated container or bucket and approximate flow rate at full capacity. 

5.  Use sample containers and preservatives Specified in Table 6-1 (Appendix A), and collect 
samples as near to the wellhead as possible upstream from treatment units. 

6. Decontaminate equipment as specified in subsection K. 11. 

7. Maintain chain-of-custody documentation as specified in Section 7. 

K.4.3 Surface Water Sampling 

Surface water sampling is currently being conducted at FEMP in accordance with National 
Pollutant Discharge Elimination System (NPDES) requirements and as part of routine monitoring 
of Paddys Run and the Great Miami River. Samples have also been collected in support of 
RUFS. The following procedures are applicable to collection of water samples from streams, 
ponds, lakes, rivers, springs, and seeps. Two different techniques are used for collecting 
surface water samples: grab sampling and composite sampling. 
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K.4.3.1 Grab S ~ D  ling. For grab sampling, proceed as follows. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

Use clean sample containers and appropriate preservatives approved for specific 
parameters as specified in Table 6-1 (Appendix A). 

Choose a point of sampling so that a representative sample is obtained. Choose the 
sampling point with ,Rspect for information desired and with local conditions. 

Collect samples beginning at the farthest downstream location and work upstream to 
prevent contamination during sample collection. Avoid surface debris and artificial 
turbulence during sample collection. 

NOTE 

Sampling depth shall be approximately 15 centimeters (6 inches) 
below water surface if possible. When sampling from a bridge, 
platform, or boat, it may be necessary to use a bailer or a 
peristaltic pump to collect sample. 

Use unpreserved containers (grab bottle, ladle, teflon bailer) to collect samples directly 
from a body of water where water depth is sufficient and access conditions permit. If 
depth is not sufficient, use a teflon or stainless-steel beaker, ladle, scoop, or bailer. 

Use a peristaltic pump or Kemerer sampler to collect non-volatile samples. 

Grasp grab bottle securely at the base with one hand and plunge it mouth down into the 
water, avoiding surface debris. Position bottle opening towards the current flow and 
away from the collector's hand, the shore, or the side of the sampling platform or boat. 
Tip bottle slightly upwards to allow air to exit and the bottle to fill. Collect a sufficient 
amount of sample to perform required analyses. 

Fill sample bottles as specified per parameter in subsection K.4. If a sample bottle is 
used for collection, cap bottle prior to removal from water. The grab bottle and the 
sample bottle shall be of the same materials or approved equivalent. 

After removal of grab bottle from water,, transfer sample to the container With 
preservative 

When more than one grab bottle volume of sample is required to fill necessary sample 
containers, distribute sample portions equally among individual sample containers to 
provide homogeneity of collected sample. 



I Appendix K 
FERNALD ENYIRONMENTAL MANAGEMENT PROJECT 

QUALlTY ASSURANCE PROJECT PLAN 
Revision 0.2 

18 October 1993 - 
Page 32 of 95 

10. Perform field measurements as specified in or filter 
unpresemed samples immediately after collection. If a peristaltic pump is used to collect 
samples, -use an in-line filter (preferred by Stolzenburg and Nichols, 1986). 

1 1. Complete specified field documentation. 

12. Preserve samples as specified in Table 6-1 (Appendix A). 

13. Pack samples for shipping as specified in subsection K.10. 

K.4.3.2 Comaosite SamDling. Composite samples may be collected with automatic sampling 
equipment, or may be collected manually as grab samples (paragraph K.4.3.1) and composited. 
Currently, there are no composite, natural surface-water samples being couected at FEW. 
Procedures for collection of composite samples shall be included in PSPs. Samples for unstable 
parameters, such as volatile organic compound, radon, or TOX shall not be composited. 

for VOCs, acid and base-neutral extractable organic compounds, total and dissolved metals, 
general chemistry parameters, and radiological parameters in accordance with the following 
procedures. 

Volatile Organic Compounds 

1. Collect samples for VOC analysis directly into unpresemed 40-mL vials with teflon-lined 
septa caps where possible or use stainless steel, teflon, or glass scoops, ladles, buckets, 
or bailers if circumstances require. 

2. If collecting the sample directly into the vial, secure cap on the vial before removing it 
from the water. 

3. If another method of sample collection is used, follow steps 3 through 7 for VOCs in 
paragraph K.4.2.3. 

4. Follow steps 4 through 7 for VOCs in paragraph K.4.2.3. 

Acid and -Neutral Extractable Organic Compounds 

1. Collect samples directly into 5OG$, amber-glass bottles with teflon-lined screw caps 
when possible. Cap the bottle while still submerged, remove it from the waterbody, pour 
out water in the bottle neck, and recap. 
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2. If the sample cannot be collected directly into the bottle, use a stainless steel, teflon, or 
glass scoop, ladle, bucket, or bailer to collect the sample. Fill the sample container as 
specified-in step 2 for acid and base-neutral extractable organic compounds, paragraph 

3. Follow steps 3 through 5 for acid and base-neutral extractable organic compounds, 
paragraph K.2.3. 

Total Metals 

1. Collect samples for total metals directly into an unpresemed, one-liter polyethylene bottle 
when possible. Cap bottle while it is still submerged, remove it from the water, pour 
out water in the neck of the bottle, and recap. 

2. If the sample cannot be collected directly into the bottle, use a stainless-steel, teflon, or 
glass scoop, ladle, bucket, or bailer or a peristaltic pump with polyethylene or teflon 
tubing and follow step 2 for total metals in paragraph K.4.2.3. 

3. Follow steps 3 through 9 for total metals in paragraph K.4.2.3. 

Dissolved Metals \ 

1. Proceed according to steps 1 or 2 (as applicable) for total metals in paragraph K.4.3.3. 

2. Proceed as in steps 2 through 15 for dissolved metals in paragraph K.4.2.3. 

General Chemistry Parametem 

1. Collect samples for general chemistry parameters directly into an unpreserved container 
specified for that parameter in Table 6-1 (Appendix A) when possible. Cap the bottle 
while it is still submerged, remove it from the water, pour out water in the neck of the 
bottle, and recap. 

2. If'the sample cannot be collected directly into the bottle, use a stainless-steel, teflon, or 
glass scoop, ladle, bucket, or bailer or a peristaltic pump with polyethylene or teflon 
tubing. Follow step 2 for general chemistry parameters in paragraph K.4.2.3. 

3. Follow steps 3 through 7 for general chemistry parameters in paragraph K.4.2.3. 



- 
AuDendix K .. 

W A L D  ENVJRQNMENTAL W m  Revision 0.2 
QUALITY ASURANCE PROJECT PLAN 18 October 1993 - 

Page 34 of 95 

Radionuclides 

1. Collect samples for radionuclides directly into unpreseryed container specified for that 
radionuclide or group of radionuclides in Table 6-1 (Appendix A) when possible. 

2. Proceed as in steps 4 through 11, paragraph K.4.2.3, for radionuclides 

3. If the sample cannot be collected directly into the specified container, collect the sample 
using a teflon, polyethylene, PVC, or stainless-steel scoop, ladle, bucket, or bailer or a 
peristaltic pump with the teflon or polyethylene lines. Proceed as in steps 2 through 11 
for radionuclides, paragraph K.4.2.3. 

K.4.4 Waste Water Sampling 

Waste water sampling is regulated by the Ohio Environmental Protection Agency (OEPA) under 
the Clean Water Act (CWA). The FEMP permit defines the regulation for waste water sampling 
as the version of 40 Code of Federal Regulations (CFR) in effect on 1 July 1989, the effective 
date of permit. Sampling and analysis requirements are regulated pursuant to 40 CFR 136. 

Samples are collected, preserved, and analyzed as specified in PSPs. Data are collected in 
accordance with permit-specific requirements. Samples are also collected for DOE 
environmental monitoring and to fulfill requirements of the 1986 Federal Faci l ia  ..h Compliance 
Agreement. .DQOs for ongoing waste water sampling are in Appendix C. 

A NPDES sampling plan was developed and is on file with 
the OEPA. The plan identifies samples to be collected weekly under NPDES and contains 
information relative to location, type of container, number and volume of samples, type of 
analysis, preservation method, and analytical laboratory. 

The NPDES permit requires continuous monitoring of effluent for pH at every location except 
the general sump and for flow when a discharge occurs at each location. Meters are in pIace 
to fulfill this requirement. Flow meter information for each of the NPDES outhlls that require 
reporting of total daily flow are taken at the following stations. 

0 4001 - Six-inch parshall flume. Charts located in MH-175 structure. Flow is 
annunciated to MH-175 control panel. 

0 4002 - No meter. Depth of discharge flow is measured. When depth of flow and 
geometry of the spillway is known, flow can be calculated. 

0 4601 - Flow is measured by a V-notch weir. Charts are located in the building adjacent 
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Automatic samplers can be programmed for either timedependent or flowdependent sampling. 
The NPDES permit requires that samples be flowdependent. To activate the sampler, a 0-to-20- 
rnA signal is sent from a flow-measurement device to the sampler. The program must be reset 
each time the sampler is re-activated. 

The procedure to program the sampler is located at the sampler. Table 6-1 (Appendix A) 
specifies the type of sample bottle required and ,preservation instructions. 

F&P;standard o$xating procedures are implemented for waste-water sampling and analysis 
and are &&&le upon request from the m&m. .:.:..(;.:...:.:.:...:.:.>":.:.:.:.:.:.:. 

1 
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K.4.5 DOE Required Effluent Monitoring 

The following program elements are to be reflected in FEMP site documentation as 
guidandrequirements in the development and use of liquid and air monitoring systems for 
compliance with DOE Order 5400.5. 

K.4.5.1 General Criteria and Monitorinp Reauirements 

Facility operators shall provide monitoring of liquid waste st reams adequate to (a) demonstrate 
compliance with applicable requirements of DOE 5400.5, Chapter II, paragraphs la, Id, 2a and 
3; (b) quantify radionuclides released from each discharge point; and (c) alert affected process 
supervisors of upsets in processes and emission controls. 

Provisions for monitoring of liquid effluent during an emergency shall be considered when 
determining routine liquid effluent monitoring program needs. 

K.4.5.2 Performance Sta ndards for Liauid Effluent Mo nitorinp Svstemq 

The selection or modification of a liquid effluent monitoring system shall be based on a careful 
characterization of the source(s), pollutants(s) (characteristic and quanties), sample collection 
system@), treatment system(s), and the final release point@) of the effluents. 

For new facilities or facilities modified in a manner that could affect effluent release quantity 
or quality or the sensitivity of monitoring or surveillance systems, a preoperational assessment 
shall be made to determine the types and quantities of liquid effluents expected and to establish 
the associated effluent monitoring needs of the facility. 
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The performance of the effluent monitoring systems shall be sufficient for determining whether 
effluent releases of radioactive material are within the Derived Concentration Guidelines 
specified in DOE 5400.5 and to comply with the reporting requirements of Chapter 11, paragraph 
7, of that order. 

The required detection levels of the analysis and monitoring systems shall be sufficient to 
demonstrate compliance with all regulatory requirements consistent with the characteristics of 
the radionuclides that are present or expected to be present in the effluent. 

Sampling systems shall be sufficient to collect representative samples that provide for an 
adequate record of releases from a facility, to predict trends and to satisfy needs to quantify 
releases. 

Monitoring and sampling systems shall be calibrated before use and recalibrated any time they 
are subject to maintenance, modification, or system changes that may affect equipment 
calibration. They shall be recalibrated at least annually and routinely checked with known 
sources to determine that they are consistently functioning properly. 

Environmental conditions (e.g., temperature, humidity, radiation level, dusts, and vapors) shall 
be considered when locating effluent monitoring systems to avoid conditions that will influence 
the operation of the system. 

Sampling/monitoring lines and components shall be designed to be compatible with the chemical 
and biological nature of the liquid effluent. 

K.4.6 Collection of QNQC Samples 

QNQC samples commensurate with the specified ASL and project-specific DQos shall be 
collected and analyzed with aqueous samples. 

Trip blanks shall be included with each shipping container of aqueous samples to be analyzed 
for VOCs or radon unless specifically omitted in PSPs. Trip blanks may be specified in PSPs 
for other parameters. Trip blanks shall be prepared in a controlled environment and accompany 
the sample containers through collection, shipping, and handling. Organic-free deionized water 
shall be poured into the sample container specified in Table 6-1 (Appendix A) for the parameter 
of interest. 

VOC vials shall be filled so that there is no headspace (step 1, paragraph K.4.2.3). Other 
containers shall be filled to the neck and sealed. 
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Field blanks are prepared at the sampling site by pouring organic-free de-ionized water into the 
sample containers specified in Table 6-1 (Appendix A) for parameters of interest. Field blank 
samples shall becollected as specified in the following steps in paragraph K.4.2.3. 

Volatile Organic Compounds - Steps 3 through 7 

Acid and Base-Neutral Extractable Organics - Steps 2 through 5 

Total Metals - Steps 2 through 9 

Dissolved Metals - Steps 2 through 15 

General Chemistry Parameters - Steps 2 through 7 

Radionuclides - Steps 3 through 11 

Equipment rinsate samples are collected after decontaminating equipment by pouring or pumping 
organic-free, de-ionized water through the sample collection device (e.g. bailer, pump) and then 
pouring it into the specified container. Collect samples as specified in the following steps in 
paragraph K.4.2.3. 

D 

Volatile Organic Compounds - Steps 3 through 7 

0 Acid and Base-Neutral Extractable Organics - Steps 2 through 5 

Total Metals - Steps 2 through 9 

Dissolved Metals - Steps 2 through 15 

General Chemistry Parameters - Steps 2 through 7 

Radionuclides - Steps 3 through 11 

Duplicate and split samples are collected in the same manner as the actual samples, except that 
the sample is evenly distributed between the containers. This helps ensure homogeneity between 
the original sample and the duplicate or spiit. 

Preservative blanks are prepared in a controlled environment by filling an appropriate container 
with organic-free, de-ionized water, properly preserving it, and submitting it to the analytical 
laboratory. Containers shall be filled as specified in subsection K.4.2.3. 
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Container blanks are empty containers submitted to the laboratory to be checked for constituents 
of concern as specified in Section 4. 

For laboratory use as matrix spike/matrix spike duplicates, a triple volume of sample shall be 
collected every twentieth sample or every sampling round, whichever is more frequent. These 
samples shall be collected and handled in the same manner as the other samples. 

- 

QNQC samples are subject to the Same documentation, labeling, chain-of-custody, and shipping 
and handling requirements as all other samples. 

K.5 SOLID MATRM ENVIRONMENTAL SAMPLES 

\ 



Auuendix K - -  
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

QUALlTY ASSURANCE PROJECT PLAN 
Revision 0.2 

18 October 1993 
Page 40.1 of 95 

K.5.1 Surface Soil Sampling 

The following general procedures are' applicable to surface soil sampling. 

1. Decontaminate sampling equipment prior to use, preferably at a designated central 
staging area at FEMP. Specific equipment to be used shall be based on project 
objectives and specified in the PSP. Perform decontamination in the field only if 
circumstances prevent decontamination at the staging area. 

2. Clean equipment as specified in subsection K-1 1. 

3. Remove grass and other vegetation from sample collection area prior to sampling. Do 
not collect other surface material such as large rocks or trash unless specified in the PSP. 

4. When sampling for constituents deposited through air transport, 



'-4844 - AdDendix K .- 
FERN_AL_DONMENTAL M A N A G E M E N T I '  Revision 0.2 

QUALITY ASSURANCE PROJECT PLAN 18 October 1993 
Page 41 of 95 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

When sampling for constituents transported by surface water, collect samples in six- 
inch intervals to the depth specified in PSPS. Size of sampling tool shall be sufficient 
to collectrequired volume within the depth interval limitation. Collect sufficient 
sample and rinsate volumes to perform required analyses as defrned in PSPs. 

.. .. 
Collect samples with a trowel, scoop, coring device, 
of an inert material relative to material to be sampled and to analytes of interest as 
specified in the PSP. 

or shovel 

Transfer samples directly from the gathering tool to sample containers specified in 
Table 6 1  (Appendix A). Record deviations from these requirements and provide 
detailed justification. 

Collect samples for VOC analysis from a depth of three inches or more so there is 
less chance for constituents of concern to volatilize or photo-degrade except when 
sampling the location of a fresh spill. Do not composite samples collected for VOC 
analysis. 

Transfer VOC samples directly to standard Volatile Organic Analysis (VOA) vials or 
two-ounce, wide-mouth VOA jars with teflon-lined septa lids. Fill containers as full 
as possible to minimize headspace. 

Transfer soil samples collected for other organic or inorganic analyses to appropriate 
glass containers (Table 6-1, Appendix A) with screw cap closures. 

Provide a trip blank to accompany each set of VOA samples collected to the field and 
back to the laboratory as specified in Section 4. 

As specified in Table 6-1 (Appendix A), store samples requiring refrigeration in the 
field in an ice chest cooled with artificial icing material and maintained at approxi- 
mately four degrees Centigrade, plus or minus two degrees. 

Label samples and complete chain-of-custody records, field collection reports, and 
laboratory requests for analysis. 

A mixing or cornpositing procedure for solid materials is designed to ensure homogeneity 
within a sample and to ensure that composite samples undergo the same degree of mixing. 
When compositing is required, adhere to the following procedures unless specifically 
modified in PSPs. Do not composite samples to be analyzed for unstable parameters such as 
vocs. 
1. Remove sample from collection device and place it in a container or on a flat surface 

constructed of an inert material relative to the constituents of concern. 
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2. When a sufficient volume of sample has been collected, divide the entire volume into 
relatively even quarters. 

Mix opposite quarters together, and then mix resulting halves together. All of the 
material will then be regrouped into a single volume. 

- 
3. 

4. Repeat steps 2 and 3 and then place sample in appropriate containers. .. 

K.5.2 Sediment Sampling 

Sediments are materials that have been transported from their place of origin by fluid action 
and redeposited. Sediment sampling in Paddys Run and the Great Miami River is conducted 
for routine characterization because stream sediments are of most interest at FEMP. 

Specific sampling stations shall be documented in PSPs (Section 6). The following practices 
are applicable to sediment sampling. 

1. Prior to sampling sediments in a stream, decontaminate the sampling device as 
specified in subsection K. 11. Equipment used shall be selected based on project 
objectives and specified in PSPs. 

2. When traverse sampling of rivers and large streams is necessary, use a clamshell 
dredge, trowel, or similar device for sediment collection. 

NOTE 

Collect sediments from the station farthest downstream lint and 
work upstream. 

3. Collect sediment sample to a depth of approximately six inches below sedimentlwater 
interface. Avoid collecting large rocks or trash. 

4. If the purpose for sampling is monitoring of recent or ongoing activities, ensure that 
recently deposited sediments are collected based on stream geomorphology. 

5 .  Collect a sufficient amount of sample to perform required analyses as specified in the 
PSP. 

6.  Transfer sample directly to a stainless-steel pan for thorough mixing prior to placing 
it in sample container. 
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NOTE 

Do not mix samples collected for volatile organic analysis, but 
transfer them directly to the specified container. 

7. Store samples requiring refrigeration in the field in an ice chest filled with 
commercially available icing material, maintaining the sample at approximately four 
degrees Centigrade, plus or minus two degrees. 

8. Label samples and complete chain-of-custody records, field collection reports, and 
laboratory requests for analysis. 

The mixing or compositing procedure is designed to ensure homogeneity within the sample. 
When mixing is required, adhere to the following procedure unless it is specifically modified 
in PSPs. Do not composite samples collected for analysis of unstable parameters, such as 
vocs. 
1. Remove sample from collection device and place it in a container or on a flat surface 

constructed of an inert material relative to the constituents of concern. 

2. When a sufficient volume of sample has been collected, divide it into approximately 
even quarters. 

3. Mix opposite quarters together, then mix resulting halves together. Regroup all the 
material into a single volume. 

4. Repeat steps two and three before placing the sample in appropriate containers. 

K.5.3 Subsurface Soil Sampling 

K.5.3.1 Co llection of U UCOnSO lidated Subsurface S a m ~  la. 
procedures when collecting unconsolidated subsurface materials. 

Adhere to the following 

1. Decontaminate sampling equipment as specified in subsection K. 11. Do not place 
sampling equipment directly on the ground or on other potentially contaminated 
surfaces prior to insertion into the boring. Place it on a clean plastic sheet adjacent to 
or around the boring. Take care that potentially contaminated excess sample does not 
contact the ground. 
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2. 

3. 

4. 

5 .  

6.  

7. 

8. 

9. 

10. 

Collect subsurface samples using a split-spoon sampler, thin-wall tube, vibracore, 
core barrel, or other appropriate method, select a drilling method based on project 
objectives and in compliance with drilling requirements in Appendix J, and use 
equipment specified in the PSP. 

Collect undisturbed soil avoiding caving materials at the base of the borehole. 

If cavings are present in the upper part of a sampler, discard this material prior to 
packaging samples for shipment. 

Advance borings as specified in PSPs. 

Collect samples at specified intervals in accordance with PSPs. 

NOTE 

Because of its ability to maintain the physical integrity of 
samples collected from depth, a coring tool is commonly used to 
collect unconsolidated subsurface samples. The tube is 
generally a thin-wall steel tube (Shelby tube) from one to three 
inches in diameter and 12 to 36 inches long. 

Lower an appropriate sampling device consisting of a threaded coupling to fit a 
standard drill rod and a replaceable Shelby tube sampler down the borehole and push 
it into undisturbed material at the bottom of the boring. See ASTM-D-1587-83 for 
sampling procedures and equipment. 

Leave samples that are to be tested for physical characteristics requiring undisturbed 
soil in the Shelby tube. Cap the tube ends and tape and seaI the cap with wax. 

Send sample to a FEMP-approved geotechnical laboratory for analysis. 

NOTE 

Split-tube or split-spoon samplers may be used for sample 
collection when undisturbed samples are not required. 

Collect subsurface split-spoon samples in accordance with the following requirements. 
See ASTM-D-1586-84 for sampling equipment and method. 

a. Lower an appropriate clean sampling device consisting of a threaded coupling 
to fit a standard drill rod and a replaceable split-spoon sampler down the 
borehole. Push or drive it into undisturbed material at the bottom of the 
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Chain-of-custody record 

K.5.5.5 Glass CO LTWASA. If it is necessary to use a glass COLIWASA, proceed as 
follows. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

Insert inner tubing of the glass COLIWASA inside the sheath. 

NOTE 

If liquid in sampler tube is lower than the level outside the 
sampler, the sampler is being lowered too fast and a 
nonrepresentative sample will be obtained. 

Slowly lower COLIWASA vertically into drum, keeping the ground glass end away 
from hole in bottom of sheath, so that the levels of liquid inside and outside the 
sampler tube remain even. . 

When sheath hits bottom of drum, push the inner tube downward so that ground glass 
end seals the end of the sheath. 

Slowly withdraw COLIWASA with one hand and wipe the outside of the sampler 
with a clean, disposable cloth. Dispose of cloth consistent with suspected drum 
constituents. 

Place end of COLIWASA into the appropriate composite sample container. 

Empty sampler by pulling inner tube upward causing ground glass end to separate 
from the outer tube bottom. 

If an organic analysis is required, follow procedures in paragraph K.4.5. 

K.5.5.6 Liauid Volatile Orea nic Analvsis SamDle Collection. If VOC analysis of a 
liquid sample is required, collect sample as follows. 

NOTE 

For VOC analysis, no air bubbles can be present in septum 
bottle. 

1. Carefully fill a septum bottle with sample liquid to lip of bottle. 
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2. Slide teflon spectrum across lip of the bottle covering the opening, and then screw 
plastic lid on bottle. 

3. Check bottle for air bubbles by turning it upside down. 

4. If air bubbles are present, empty bottle and repeat steps 1,  2, and 3 until no air 
bubbles are present. 

pJ 7̂  -&.#r&*> . ' :H<% 
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K.6 GASEOUS MATRIX SAMPLES 

Air sampling conducted at &e FEMP includes stack sampling for compliance With the Clean 
Air Act (CAA), radon sampGg, general area air sampling for radiological health and safety 
monitoring, and monitoring for specific organic and inorganic contaminants while conducting 
field activities. Data may be used for modeling contaminant transport, determining 
compliance with National Emissions 'standards for Hazardous Air Pollutants (NESHAP), 
determining exposure levels, and determining respiratory protection requirements. 

K.6.1 Clean Air Act Monitoring 

Stack sampling is done at W FEMP to measure radionuclide emissions. Stacks with a 
potential for delivering a do; of 0.1 millirem (mrem) in one year to any individual shall be 
monitored and inspected at least weekly as specified in the Clean Air Act, 40 CFR 61, and 
DOE 5400.5. Total uranium analysis shall be performed as specified in Analytical 
Laboratories Method Number 3002. Stack sampling shall be conducted as follows. 

1. Review the stack log for installed filter number and prescribed flow rate and record it 
on stack sampler inspection report form (Form K-1, Appendix B). 

2. Observe control panel of dust collector and record the following available data on 
stack sampler inspection report form. 
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NOTE 

On dust collectors equipped with multipoint isokinetic samplers, 
flow rate adjustments to the sampler are not made during filter 
changeout. Obtain flow rate information before changeout. 

a. Record high and low pressure from differential pressure chart. 

b. Record counts per minute (cpm) from the Ludlum stack monitor reading in the 
BEFORE INSPECITON column. 

c. Record stack alarm set point. / 
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K.6.2 Radon Sampling 

Various federal regulations (40 CFR Parts 61 and 192) impose limits on the emission of 
radon gas from a variety of sources either owned or operated by DOE. Measurement of 
radon flux density using a passive charcoal collector is often the method of choice for 
determining radon emissions from these sources. Details of this measurement method are 
given in 40 CFR, Part 61, Appendix B, Method 115. Method 115 also references an EPA 
document written by Hartley and Freeman, which describes the Large-Area, Activated- 
Charcoal Collector (LAACC) in detail and gives general field methods for its use. Radon 
sampling shall be conducted as follows. 

1. Examine the area to be measured prior to conducting measurements to determine the 
number of locations required and to identify problems that may arise during sampling. 

NOTE 

The required measurement density is determined by the intended 
use of the measurement results. Method 115 requires a 
minimum of 100 measurements per source. 

2. To obtain radon flux measurements that are representative of long term average radon 
emissions, obsewe the following restrictions. 

a. ' Do not initiate measurements within 24 hours after a rainfall. If rainfall 
occurs during the measurement period, the measurement becomes invalid if 
seal around lip of collector has washed away or if collector is surrounded by 
standing water. 

b. Do not perform measurements when ambient temperature is below two degrees 
Centigrade or when the ground is frozen. 

3. Prior to use, thoroughly purge the activated c h a r d  to be used in the radon LAACCs 
by heating in an oven at 110 degrees Centigrade for approximately four hours. Keep 
the charcoal in a radon-resistant, sealed container until ready to use in LAACC. 

4. Obtain a blank by sealing in a sample can approximately 180 grams of the same 
charcoal to be used to load the LAACCs at same time that LAACCs are loaded. 
Label can with the word "BLANK", the date and time it was sealed, and initial. A 
minimum of one blank is required for each batch of LAACCs to be exposed in the 
field. 
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5.  Assemble LAACC as follows. 

a. 

b. 

Remove retaining ring and cover pad from LAACC. 

Spread a minimum of 180 grams activated c h a r d  evenly over support grid. 
The correct amount of charcoal is most easily obtained by using an empty 
sample can as a measuring container. One level can of six-by-six mesh 
c h a r d  is approximately 190 grams. 

c. Replace cover pad and retaining ring. 

d. If LAACC is not placed on the measurement surface immediately, keep it in a 
radon-resistant, sealed container such as a length of 12-inchdiameter PVC 
pipe fitted with end caps. 

6. Expose LAACC as follows. 

a. Clean surface on which collector is to be placed of vegetation and large 
pebbles that might prevent a good seal between collector and soil. 

b. Place collector on surface to be mearmred; and, to ensure a good seal between 
surface LAACC, pack one to two inches of soil around lip of collector. 

c. .' Record collector number, sample Dentification (ID), date, time, and location 
in the field log. Initial entry. 

d. Expose LAACC for 24 hours (+ two hours), then remove it from 
measurement surface. 

e. Record date and time of removal in the and 
initial the entry. 

7. Remove collected LAACCs to a staging area away from the measurement area to 
recover exposed charcoal. 

8. Remove charcoal from LAACC and place it in an approved can as won as possible, 
proceeding as follows. 

a. Remove retainer ring and cover pad from LAACC. 

b. Gently pour charcoal from LAACC onto a mixing pad being sure to obtain all 
activated charcoal from the LAACC. 
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Filter pumps and petrographic microscopes for quantification of asbestos 
contamination 

Portable gas chromatographs for quantification of specific parameters. 

K.6.4.1 Photo- Ionization Detect0 r. The PID is the standard field instrument for 
monitoring the work zone for organic and certain inorganic vapors, screening samples for 
organic analysis, and performing head space measurements on wells. The instrument may be 
a-fected by humidity and electromagnetic fields, and certain older instruments may be 
affected by wind speed into the probe. Common PIDs include the HNu PI-102, the Photovac 
TIP and TIP II, and the Environmental Instruments O W .  

The PID shall be calibrated to a standard gas of known response (usually isobutylene) and 
measurements normalized to calibrated units of the gas. Readings shall be qualified to 
indicate the standard gas (e.g., 10 ppm of isobutylene). Because different gases have 
different responses to a PID, the concentration of a particular gas cannot be quantified unless 
it is known that only one ionizable gas is present and wavelength of the PID bulb, ionization 
potential of the gas, and response factor for that gas at wavelength of the bulb are known. 
When a mixture of gases is measured, only the relative response of the mixture to the 
standard is known. When a PID is used, the following items shall be addressed. 

I. Check the calibration with a known standard on a daily basis and record the response 
on an instrument log (Appendix I). If a declining trend in instrument response is 
noted or if the response is not within ten percent of the standard, recalibrate the 
instrument. 

2. Prior to each use, verify the response of the instrument to an organic vapor source 
such as an indelible marker and allow the instrument to purge itself of the vapor 
before continuing use. 

3. Change the filter, as applicable, on a monthly basis or more often under high-use or 
harsh conditions. Record the last cleaning or replacement on the instrument log. 
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4. Clean the lamp and ion chamber on a PID or the bum chamber on a FID (paragraph 
K.6.4.2) monthly or more often under high-use or harsh conditions. Record cleanings 
on the instrument log. 

Set zero either with ultra-pure air or by operating the instrument in a known "clean" 
area. Measure background readings at the site before start of work. 

5 .  

6. When monitoring for health and safety purposes, consider background readings as 
part of the total. 

7. When screening samples for organic contaminants, the background contribution from 
ambient air or the container in which the sample is placed must be accounted for. 
Container blanks shall be analyzed at a frequency of at least 1 per 20 measurements 
when glass or stainless steel contahers are used. Container blank measurements shall 
be made on every container when plastic or teflon containers are used. Record all 
background and container blank measurements . 

8. When screening samples for organic con taminants, both the maximum reading and the 
stabilized reading shall be recorded. If the reading has not stabilized after 
approximately 20 seconds, this shall also be recorded. Background measurements 
shall be subtracted from the total readings as part of data reduction. 

9. Sample preparation and handling when screening for organic contaminants are a 
function of the sample matrix, expected concentrations of contaminants, field 
conditions, and the intended data use. These items shall be addressed in PSPs when 
this type of measurement is specified. 

K.6.4.2 Flame- Ionization Detector . A FID is used to detect organic compounds using a 
hydrogen flame-ionization source. Like the PID, a FID measures total concentration of 
ionizable compounds rather than parameter-specific concentrations. Responses of different 
compounds may vary from the calibration gas. Because of the requirement for a hydrogen 
gas source, special labeling and packaging are required to ship a FID. 

A commonly used FID is the Century Systems OVA. FIDs are generally capable of 
measuring concentrations of total ionizable constituents down to concentrations of 0.1 ppm 
with reasonable accuracy. The constituents ionized by an FID are not limited by wavelength. 
Therefore, a wider range of constituents, including methane (which wil l  not be measured by 
a PID) wil l  be included in total concentrations relative to a PID. Therefore, total 
concentrations measured with a FID ar not directly correlatable to the measured by a PID. 
When a FID is used, items 2 through 9 listed in paragraph K.6.4.1 shall be addressed. 

K.6.4.3 Colorimetn 'c Indicator Tubes . ClTs are used to detect a wide variety of organic 
and inorganic gases and vapors. Individual tubes can be used only once and only for specific 
elements or compounds. Also, many tubes are useful only in a specified concentration 
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range. Either manual or automatic pumps may be used; however, only tubes 
manufacturedfor a specific pump may be used with that pump. Detailed instructions for use 
accompany each box of tubes. 

Prior to using ClTs, check the pump for leaks by i n d g  an unopened tube into the pump 
and operating it. A sufficient vacuum shall be present to prevent further operation of the 
pump until the tube is removed. If a sufficient vacuum is not present, recheck the pump 
with another unopened tube. If test still fails, repair or replace pump. 

Care shall be taken when handling broken glass from opened tubes. Used CITs shall be 
disposed of properly. 

Different tubes have different response times, so it is important that activities depending on 
the result of the CIT response be curtailed until the response is complete. 

The use of CITs is dependant on the types and concentrations of contaminants expected. If 
the use of CITs is required, the types of tubes and pumps shall be specified in the PSP. 
Operating requirements shall be as directed by the manufacturer of the particular tube and 
pump specified. 

K.6.4.4 EXD losirneten. Explosimeters are used to test an atmosphere for concentration of 
combustible gases and vapors. When used in confined spaces, an explosimeter shall always 
be used with an oxygen meter. The explosimeter will only detect presence of explosive 
gases and vapors, not dusts or mists. Most explosimeters are calibrated relative to methane 
gas (Appendix I). If a there is a potential for encountering a gas or vapor that is more 
explosive than methane, make adjustments in the alarm settings to increase the sensitivity of 
the instrument. Never set the initial alarm setting higher than ten percent of the lower 
explosive limit. 

K.6.4.5 Filter Pu mpS. Filter pumps are used to collect particulates from the air. Size 
filters to collect the particulates of interest using prefilters if necessary. Check pumps for 
leaks by blocking the intake to see if a vacuum forms. Filters are quantified for asbestos 
analysis by pointcounting fibers or particles of interest with a petrographic microscope. 
Other types of measurements rely on weight change of the filters or quantification of 
chemical changes. Record the filter manufacturer, filter size, installation and removal time, 

ow rate, and length of pump operation time in the 
when use of a filter pump is specified in a PSP. 

K.6.4.6 Gas C hromatograDb . Portable gas chromatographs are commonly outfitted with 
PIDs or FIDs and a separating capillary or packed column attached to the intake. A sample 
is injected into the carrier stream and separated on the basis of molecular size. As each 
individual compound reaches the detector, the instrument responds. Standards are used to 
determine how long it takes compounds of interest to traverse the column and to calibrate the 
response of the instrument on a parameter-specific basis. Portable gas chromatographs 
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K.6.5 DOERequired Air Monitoring. 

The goal of air sampling at a site is to adequately characterize air-related contaminant 
exposures. At a minimum, sampling results shall be adequate for predictive short-term and 
long-term modeling. When long-term inhalation exposures are required, sample results shall 
be representative of the long-term exposure points. This requires an air sampling program of 
sufficient temporal scale to encompass the range of meteorological and climatic conditions 
potentially affecting emissions and of sufficient spatial Scale to characterize associated air 
concentrations at potential exposure points. 

Potential exists for exposure to air particulates from past and present releases, both directly 
from the facility and from re-suspension of materials following deposition. Uranium is the 
primary particulate constituent of concern making particulate air sampling an important part 
of the environmental surveillance program in order to comply with applicable dose limits. 
Selection of air monitoring type depends on emission sources investigated and exposure 
routes evaluated. For example, if dust inhalation is an exposure pathway of concern, the 
monitoring equipment shall be able to collect respirable dust samples. 

Air sampler locations are based on DOE requirements, public concern, control location, and 
special studies. Justification of additional monitoring stations or omission of existing stations 
shall be documented. In general, indicator locations shall not be placed in valleys, near 
structures that would affect measurements, in areas of different geology, or in areas where 
altitude differs significantly (150 meters). At least one control air monitoring station shall be 
maintained Ad monitored at the same frequency as the indicator stations. 

Air samplers shall be mounted in locked, all-weather stations with the sampler discharge 
located to prevent recirculation of air. The air sampling system shall have a flow rate meter. 
The air sampling rate shall not vary by more than 20 percent, and total air flow or total 
running time shall be indicated. Linear flow rate across air particulate filters shall be 
maintained between 20 to 50 meters per minute (dmin). 
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NOTE 
Sampling s h a l l  include collection and testing of field QNQC 
blanks as required by PSP. 

3. Collect biological samples as specified in paragraphs K.7.1.2 through K.7.1.5, or for 
materials not covered, specify collection method in PSP. 

4. Document sample collection activities in a bound 
and complete request for sample analysis, s 

chain-of-custody records. 
d 

5.  Handle samples as specified in Section 7 and send samples to laboratory for testing. 

K.7.1.2 Milk S ~ D  la. Proceed as follows when collecting milk samples. 

1. Provide sample containers to dairy operator and request they be filled with whole 
milk. 

2. Observe filling of sample bottles by operator. 

3. Place filed sample containers into cooler and refrigerate at two to six degrees 
Centigrade. 

K.7.1.3 Fish SamDle. Proceed as follows when collecting fish samples. 

1. Collect fish using electro-fishing methods at the designated water body locations. 

2. Complete a sampling site survey that includes water depths, number of collected fish, 
family and species of fish, and frequency distribution. 

3. 

4. 

If whole fish specimens require testing, freeze fish for transportation to laboratory. 

If fish fillets are required, cut fish flesh from back bone to provide sufficient sample 
quantity for analysis and freeze fillets for transportation to laboratory. 

K.7.1.4 Grass S t ~ m ~ l a .  Proceed as follows when collecting grass samples. 

1. Plan to sample soiygrass several days in advance and provide sufficient flexibility in 
schedule to avoid sampling during a wet period or within 48 hours of precipitation. 

2. Select a sampling location that has not been disturbed by recent activity. 
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3. Collect two soil samples as specified in subsection K.5: one from a depth of zero to 
five centimeters (cm) and the second from five to ten cm. 

NOTE 

It may be necessary to collect grass samples from several 
locations in the same general area to obtain a sufficient quantity. 

4. Collect grass samples as near as possible to the soil sample location. Do not cut 
clover, weeds, dry grass, or roots. 

Ushg clean scissors, cut grass at ground surface without getting soil in the sample. 5 .  

K.7.1.5 b d u c e  S ~ D  le. Proceed as follows when collecting samples of farm and 
garden produce. 

1. Complete sampling prior to fall harvest. 

2. Select samples from 1ocations.that have not been recently disturbed. 

3. At a given farm garden, select samples of the same produce type from six locations, 
if available, and combine them into one sample. If there is insufficient produce, 
collect from as many locations as possible; and, if necessary, augment the sample 
with leaves and stems from the produce plant. 

4. Collect a sample of fertilizer used on plants if available. 

K.7.1.6 mt Sarnr, la. Meat samples are obtained from domestic animals (e.g., cattle) 
and game (e.g, deer). The body parts sampled will vary depending on the constituents of 
concern and shall be specified in the PSPs. 

K.7.2 Target Compound Identification 

Target compounds are on-site contaminants of concern that are studied to assess effects of 
site contamination on flora and fauna. A list of these compounds is compiled based on 
review of soil, sediment, groundwater, surface water, and air test data relative to Applicable 
or Relevant and Appropriate Requirements (ARAR) and ambient water quality criteria. 
Detailed methodology for comparison is presented in the EPA Risk Assessment Guidance 
Manual (U.S. Environmental Protection Agency, 1989~). 
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K.8 MISCELLANEOUS SAMPLES 

A variety of media samples are collected at FEMP to Characterhe radiological, chemical, and 
metal contaminants to determine handling and disposal requirements. Samples are non-biased 
and collection processes are similar for each ASLs A through E. 

Media samples shall be collected at sample point locations specified in PSPs. Each sample 
shall be placed in appropriate sample containers as identified in the PSP and labeled as 
specified in Section 7. 

The followine; methodology shall be used to collect solid debris samDles from construction. 

e.mw 
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K.8.1 Paint Chip Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

2. Use a decontaminated putty knife or paint scraper and remove loose paint material 
from host surface. 

3. Collect chips in a stainless-steel pan or tray and transfer them to an appropriate 
sample container (Table 6-1, Appendix A, or PSPs) with a stainless steel-scoop or 
spoon. 

4. Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chain-of-custody record. 

K.8.2 Wood Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

2. Use a rotary drill and decontaminated wood bit and collect wood cuttings in a clean 
stainless-steel pan or tray. 

3. Transfer wood cuttings from pan or tray with a stainless-steel scoop or spoon to 
appropriate sample container. 

Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chain-of-custody record. 

4. 



I 
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K.8.3 Concrete Samples 

1. 

2. 

Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

Use Milwaukee rotary drill and decontaminated coring bit and collect concrete 
cuttings in a clean stainless steel pan or tray. 

3. Transfer cuttings from pan or tray with a stainless-steel scoop or spoon to appropriate 
sample container. 

4. Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chainsfcustody record. 

K.8.4 Dust Collector Residue Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

2. 

3. 

Use a decontaminated stainless-steel scoop to collect samples. 

Transfer dust residue to appropriate sample container. 

4. Seal container with custody tape, label it, and submit samples to the FEMP analytical 
laboratory with chainsfcustody record. 



= -. - '-4844 Appendix K 
m e -  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 18 Oktober 1993 

Page 72.1 of 95 

,! 

. .  



Appendix K 

Page 72.2 of 95 ' 



; L 

QUALlTY ASSURANCE PROJECT PLAN 18 October 1993 
Page 72.3 of 95 

K.9 SAMPLE COLLECTION FORMS 

Complete a sample collection form (Form 5-2, Appendix B) for each sample including 
specific information about the sample collected and information indicated on the forms plus 
the following data. 

Project identifiers 

Samplelocation 

Description of sampling points (e.g., east bank of Miami River 500 feet upstream of 
confluence With Paddys Run) 

samplingdates 

Star& and finish time of sampling activity and collection times 

Weather conditions including significant changes during the activity 
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Sample numbers 

Field measurements including replicate measurements 

Visual description of samples 

Unusual Occurrences (e.g., "semi-volatile sample could not be collected because of 
insufficient recovery of well" or "truck passed while sampling stirring up significant 
volume of dust upwind of sample collection site") 

Sampling team members 

Types and identification numbers of equipment used 

FIELD STORAGE AND SHIPMENT OF SAMPLES 

Shipment of samples designated as environmental samples are not regulated by the U. S. 
Department of Transportation (DOT). However, these samples shall be transported in a 
manner to preserve their integrity; and, if there is any doubt as to the q p l e  classification, it 
will be considered a hazardous substance and shipped accordingly. 

DOT has regulatory responsibility for the safety of hazardous materials transported off site 
by any meaxis. Regulations for packaging, marking, labeling, and shipping of hazardous 
substances are promulgated by DOT and described in 49 CFR 171 through 177 (1991). 

Samples shipped by common carrier or through the United States Mail must comply with 
DOT Hazardous Materials Regulations [49 CFR 172 (1991)l. The person sending such 
material is responsible for ensuring compliance as applicable. 

RadioActive Materials (RAM) samples are, by definition, hazardous and are subject to 
specific stringent regulations governing their transportation. RAM transportation is regulated 
by DOT under the Transportation Safety Act of 1974. Samples collected from process waste 
water streams, drums, and bulk storage tanks or soil, sediment, and water samples from 
areas suspected of being highly contaminated may need to be shipped as hazardous material. 

The Nuclear Regulatory Commission (NRC) is responsible for governing transportation of 
RAM. Specifically included in NRC responsibilities is approval of certain types of packages 
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(type B and fissile). DOE Orders require shipment compliance with applicable DOT and 
NRC rules or to provide equivalent safety to the public. 

Chain of custody requirements are discussed in detail in Section 7. 

K.10.1 Field Storage 

Procedures for storage of samples in the field are as follows. 

1. Keep samples cool and away from direct sunlight. 

2. As soon as samples requiring refrigeration are collected, filtered as necessary, and 
preserved, ensure that sample container lids are secure before storing them in an ice 
chest. 

3. Store samples in chests packed with artificial icing material maintaining a temperature 
range of two to six degrees Centigrade. 

NOTE 

Special precautions, procedures, and secondary containment 
areas within laboratories are necessary when samples classified 
other than environmental are received. If there is doubt as to 
the classification of a sample, it is considered hazardous and 
handled and shipped accordingly. 

4. Ship samples promptly to the laboratory to avoid exceeding holding times as specified 
in Section 7. 

5.  Transport samples in a manner that protects the integrity of the sample and also 
prevents detrimental effects from the potentially hazardous nature of the samples. 

K.10.2 Sample Container Preparation 

accordance with "Specifications and Guidance for The Preparation of Contaminant Free 
Sample Containers." (U.S. EPA April 1990). Suppliers will also be required to provide 
supporting QC summary documentation to demonstrate that the containers are contaminant 
free. 
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K.10.3 Sample Preservation 

Methods of preservation are relatively limited and intended to accomplish the following. 

Retard biological action 

Retard hydrolysis of chemical compounds and complexes 

Reduce volatility of constituents 

0 Reduce absorption effects 

Presexvation methods are generally limited to pH control, chemical addition, refrigeration, 
and freezing. 

Recommended preservatives for various constituents are given in Table 6-1 (Appendix A). 
These choices are based on the accompanying references and on information supplied by 
various quality assurance coordinators. As more data become available, recommended 
holding times wi l l  be adjusted to reflect the new information. 

The DOT Office of Hazardous Materials, Materials Transportation Bureau, has determined 
that hazardous materials regulations do not apply to sample preservatives that do not exceed 
the following concentrations (U.S. Environmental Protection Agency, 1986b). , 

HC1 in water solutions at concentrations of D,W hy W....", percent by weight or less 
... . ....... . ... . ..... . 

0 HgC1, in water solutions at concentrations of @W ,..... ,.,....... ....... percent by weight or less @H 
about 1.96 or greater) 

HN03 in water solutions at concentrations of 0.15 percent by weight or less @H 
about 1.62 or greater) 

H#04 in water solutions at concentrations of 0.35 percent by weight or less @H 
about 1.15 or greater) 

NaOH in water solutions at concentrations of 0.080 percent by weight or less @H 
about 12.30 or greater) 

Hap04 in water solutions at concentrations yielding a pH range between 2 and 4 0 

K.10.4 Environmental Samples 

Samples collected and designated environmental samples as specified in the PSP shall be 
shipped to maintain sample integrity and chain-of-custody requirements. However, if a 
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hazardous material preservative is added to a sample, the amount of preservative must not 
exceed the reportable quantity listed in Table K-1 (Appendix A). If it does, the sample must 
be reclassified as a hazardous material in accordance with DOT Hazardous Materials Tables, 
49 CFR (1991), 'and the sample must be shipped accordingly as a corrosive substance. 

Shipment of nitric acid is forbidden on aircraft unless packaged in accordance with 49 CFR 
173 (1991). 

When samples are dispatched to the laboratory for analysis, separate chain-of-custody and 
request-for-analysis records shall accompany each set of samples. Process sample sets for 
shipment as follows. 

1. Upon receipt of original sample containers in the field in boxes or coolers, note 
whether the custody tape is properly affmed to the package or the attached chain-of- 
custody record for shipping empty containers to the field. 

2. Keep lids on original sample containers until they are used for sampling. Do not mix 
lids. If lids are contaminated, dispose of both lid and container. 

3. After a sample is placed in a container, secure it with a custody seal and place it in a 
plastic bag to minimize potential for contamination by vermiculite or other packing 
material. Sample containers placed in a box with cardboard separators need not be 
placed in plastic bags (e.g., subsurface soil sample jars are returned to their original 
shipping container, a cardboard box with cardboard inserts). 

Do not, under any circumstances, use locally obtained 
material such as sawdust or sand. Do not use ice or earth as 
packing material. 

4. Initially fill metal or plastic picnic-type coolers used for shipping 
retXgeraWpresemed samples with approximately three inches of vermiculite or other 
suitable (noncombustible, absorbent packing) material. 

5 .  Place breakable (e.g., glass) sample containers in a cooler and isolate them from 
contact with one another using protective material such as bubble wrap or new, 
unused paint cans. Keep cooler closed except when placing samples in cooler. 

6. Pack containers in coolers with commercially available artificial icing material. If 
unavailable, use ice placed in a new, zipper-type, plastic freezer bag. 
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NOTE 

Dry ice is classified as an ORM-A hazard by DOT and there is 
no labeling requirement for samples thus preserved. 

7. If dry ice is used for coolant, the following procedures apply. 

a. , Mark each package on at least one side with the designations "ORM-A" and 
"Dj I&" or "Carbon Dioxide, Solid" and "Frozen Diagnostic Specimens. I' 

b. Package samples in accordance with other requirements of 49 CFR 173 
(1991). 

c. Make advance arrangements between the shipper and each carrier. 

8. After packing container with coolant, fill remaining space in cooler with vermiculite 
or suitable substitute. \ 

9. Transport original chain-of-custody record and request for analysis to laboratory along 
with samples. Hand carry records or place them in a plastic bag and tape it to bottom 
of cooler lid for shipment with the samples to a laboratory. (See Section 7 for 
detailed chain-ofcustody and request-for-analysis requirements.) 

a. Padlock or seal containers for shipment as appropriate. Wrap fdament tape 
around container with custody seals affixed on front and back of cooler to 
prevent access to the container without breaking the seal. Use other 
appropriate custody seals for other containers. 

I 

b. Address shipping containers to laboratory with indelible pen or ink. 

NOTE 

Do not mark individual samples within each 
package with hazard warning labels for 
environmental samples. 

c. If a hazard warning label is applied to container, mark and label the shipping 
package accordingly. 

d. Arrange for transportation of samples, and, when custody is relinquished by 
field personnel to shipper, notify receiving laboratory custodian by telephone 
. ; ~ . ~ ~ ~ ~ ~ . ~ , . . ; ~ ~ , ~ ~ ~ ~ , ~ . ~ , ~ ~ - ~ ~ ~  CW~Z-B of expected time of arrival and holding-time constraints for 
sample analysis or extraction. . 

""W ,.'... y. W.XMW.<<.W<> 
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e. Attach shipping waybill to chain-of-custody record and provide appropriate 
shipping papers. 

f. Upon receipt by laboratory sample management personnel, examine shipping 
container contents and record on chain-of-custody record whether all 
containers are present and custody seals on all sample containers are intact as 
specified in Section 7. 

10. See PSP for additional requirements. 

K.1O.S Packing and Transporting Hazardous Waste Samples 

The following are basic steps for handling, packaging, labeling, and shipping hazardous 
substance samples. 

K.lO.5.1 Hazard Classification. Select hazard classification of the material from table in 
49 CFR 172 (1991). If more than one class is shown for the shipping name, determine the 
class by definition. 

K.10.5.2 Prow r ShioDinF Name . Select proper shipping name and materials from the 
Hazardous Materials Table (HMT) in 49 CFR 172 (1991). 

K.10.5.3 Identification Number. Select the IDentification 0) number that corresponds 
to the proper'shipping name and hazard class from table in 49 CFR 172 (1991). Enter 
applicable ID numbers on shipping documents and display them on packaging as required. 

K.10.5.4 Mode of TransDortation and Modal Restrictions. Certain modes of 
transportation are forbidden for shipment of some substances (e.g, nitric acid may not be 
transported on aircraft). The mode of transportation may affect packaging, quantity per 
package, marking, labeling, shipping papers, or certification. 

K.10.5.5 Prow r Packaging. See table in 49 CFR 172 (1991) for authorized exceptions 
and specific packaging authorization. When selecting packaging for transport, the following 
shall be considered. 

Typeof sample 

Sample integrity requirements 

Quantity per package 

0 Necessary cushioning material or absorbent materials 
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Fissile data class I, II, or III or "Fissile Exempt" 

For DOWNRC approved packages, a notation of the package identification marking 

K.lO.ll Radiation and Contamination Control 

Measurements of radiation level (dose rate) and of nonfixed (removable) radioactive 
contamination shall be conducted on radioactive-material shipments to control exposure to 
radioactivity, The radiation level is the radiation-doseequivalent rate expressed in mredh as 
specified in 49 CFR 173 (1991). Following are the permissible radiation levels for various 
shipping categories. 

C i t e d  Quantity Packages - Radiation level at any point on the external surface of the 
package does not exceed 0.5 mrem/h [49 CFR 173 (1991)l. 

LSA Packages - Radiation level of packages transported as "Exclusive Use" does not, 
at any time during transport, exceed the following limits [49 CFR 173 (1991)l. 

e 200 mrem/h on the accessible external surface of the package or 1,OOO mrem/h 
if the following criteria are met: 

- The shipment is made in a closed transport vehicle 

The package is secured so that its position remains fixed during transport - 
No unloading/loading operations occur between the beginning and end of 
transport 

0 Ten mredh at any point on the outer surface of the transport vehicle 

0 Ten m r e d h  at any point two meters (6.6 feet) from the outer surfaces of the 
transport vehicle 

0 Two mremh at any normally occupied position in the transport vehicle (This 
provision does not apply to private motor carriers when personnel operate under 
a radiation protection program.) 

Other Packages - Radiation level does not exceed 200 mrem/h at any point on the 
external surface of the package, and the transport index does not exceed ten. 
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Maximum permissible limits for removable radioactive contamination allowed on a package are 
specified in 49 CFR 173 (1991) and are summarized as follows. The following limits apply to 
any area of 300 square centimeters. 

0 micro Ci/cm2 or 22 disintegrations per minute (dpm)/cm2, for beta/gamma-emitting 
radionuclides, radionuclides with half-lives less than 10 days, natural uranium, natural 
thorium, Uranium-235, Uranium-238, Thorium-232, and Thorium-228 and Thorium-230 
when contained in ore, and physical concentrates 

0 micro Ci/cm2 or 2.2 dpm/cm2 for other alpha-emitting radionuclides 

Exclusive-use consignments of radioactive material shall not exceed these limits at the beginning 
of transport and shall not exceed ten times the limits at any time during transport [49 CFR 173 
(199 l)]. 

K.10.12 'Transportation of Samples on Public Highways 

FEMP contractors and subcontractors that transport samples classified as a hazardous substance 
over public highways shall comply- with applicable Federal and state of Ohio regulations 
pertaining to transportation of hazardous materials. 

NOTE 
.. 

The only exception to this requirement is if a shipment of 
radioactive materials is made under DOE auspices, is escorted by 
personnel specially designated by or under the authority of DOE 
for the purpose of national security, and is exempt from the 
regulations in 49 CFR 170 through 189 (1991) and 49 CFR 177 
(1991). 

K.ll DECONTAMINATION 
: . : .~.~~..??~~~~~,.~.~.~. :~:~: .~.~~~. , . m 

Equipment shall be decontaminated in order to pp&@p,s$& of contaminants from equipment 
to sampled media, limit crossantamination between sampling points, and protect worker health 
and safety. The following decontamination procedure is designed to accomplish these objectives 
without affecting the integrity of the collected samples. Generation of hazardous waste and' 
excessive volumes of waste solutions are discouraged. Use of improperly decontaminated 
equipment is prohibited. Sampling equipment to be dedicated shall be decontaminated prior to 
installation or use. 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
+ QUALlTY ASSURANCE PROJECT PLAN 

Revision 0.2 
18 October 1993 

Page 89 of 95 

Cleaning procedures are required to be followed and documented by field personnel. Variations 
from procedure shall have prior approval of the FEMP project manager and Quality Assurance 
(QA) officer. Reason for the variation, its nature, and the subsequent procedure to be used shall 
be described in detail on the daily field log and recorded on sampling logs of 
samples affected. 

Equipment decontamination shall be at a central decontamination area where a water source and 
a means of containing decontamination solutions is readily available. If decontamination must 
be conducted in the field, the circumstances dictating this action shall be documented either in 

K.11.1 Cleaning Materials 

Decontamination requirements are based on those specified in the Engineering Support Brunch 
Standad Operating Procedures and Quality Assumnce Manual, 1 April 1986, Region IV 
Standard Operating Procedure (SOP)] of the U.S. Environmental Protection Agency Region IV. 
A similar guidance document is not available for Region V (Craig Thomas, U.S. Environmental 
Protection Agency, Region V, telephone conversation, January 3, 1991). Variations from 
specified materials shall be recorded on the daily field log and potentially affected 
samples shall be indicated. 

The following materials shall be used during decontamination activities. 

Standard phosphate-free laboratory detergent such as Liquinox or Micro 

.. . 
0 

. 

0 

Potable water from FEMP water system 

Certified de-ionized water (may be purch sed produced on site by passing F a b l e  
water through a standard deionizing resin column) that contains no metals or other 
inorganic compounds at or above the analytical detection limit of an ICP 
spectrophotometer scan as defined by the EPA Contract Laboratory Program (CLP) 

Certified de-ionized, organic-free water (may be purchased or produced on site by 
passing de-ionized water through an activated carbon filter) that contains no pesticides, 
extractable organic compounds, and less than 50 pg/L of VOCs as measured by a low- 
level Gas Chromatography/Mass Spectrometer (GUMS) scan as defined by the EPA 
CLP 

0 A 0.02 normal hydrochloric or sulfuric acid solution (replaces nitric acid specified by the 
Region IV SOP for safety reasons) 

K.11.2 General Equipment Cleaning Procedures 

Following are descriptions of the three levels of decontamination identified for this project. The 
level of decontamination required for a project shall be specified in the PSP. 
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1. Level I Decontamination - Only equipment, tools, and other items that do not come in 
contact with sampled media shall be cleaned as follows. 

a. Steam clean or use high-pressure potable water to wash down the designated 
items. 

2. Level II Decontamination - Most equipment is designated for level II cleaning as 
follows. 

a. Rinse with potable water. 

b. Wash with a phosphate-free laboratory detergent and potable water solution, 
steam-clean, or wash with high-pressure potable water. 

c. Rinse with potable water. 

d. Rinse twice with 

NOTE 

Do not cover equipment used to sample for organic 
parameters with plastic. If aluminum foil is used, 
wrap equipment with the shiny side out. Do not 
use aluminum foil if aluminum contamination may 
be a problem. 

e. Air dry and immediately cover with plastic or aluminum foil. 

f. Ensure that decontaminated equipment remains covered from the time 
decontamination is complete until use. 

3. Level III Decontamination - If visible contamination by organic chemicals, metals, 
radionuclides, or other inorganic contaminants of concern to the project or contamination 
detectable by screening with field instruments occurs, level III cleaning is required as 
follows. 

a. Rinse with potable water. 

b. Wash with a phosphate-free laboratory detergent and potable water solution, 
d steamclean, or wash with high-pressure potable water. 

c. Rinse with potable water. 

d. Rinse with acid solution. 

e. Rinse with potable water. 
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f. 

g. 

h. 

Triple rinse with certified de-ionized organic-free (or ASTM Type It) water. 

Air dry in a relatively dust-free environment if time permits. Otherwise, cover 
with plastic or aluminum foil. 

K. 11.3 Drilling Equipment Decontamination 

1. 
, -  

Follow level II procedure for drilling equipment that contacts contaminated subsurface 
material (i.e., augers, drill rods, drill casings, split spoons, auger teeth, drill bits, core 
barrels) when moving between drill sites. 

Use level III procedure if screening with field instruments indicates gross contamination. 2. 

3. Clean split spoons between sampling intervals if a sufficient quantity are not available 
for the entire boring. Follow level 11 procedure when drilling in background areas, and 
follow level III procedure in areas where contamination is suspected based on visual 
inspection or screening with field instruments. 

Determine decontamination level for drilling rig wheel wells, tires, mast, and other 
potentially contaminated items based on the next usage. If the rig is to remain in the 
same Operable Unit (OU) area (Le., the contaminant levels are the same or higher based 
on existing data), decontamination is not required. 

4. 

5 .  Follow level I cleaning procedure if the rig is moved to a cleaner area or to a different 
ou. 

K.11.4 Submersible Pumps and Limes 

1. Decontaminate exterior of submersible pumps and lines at level 11. 

CAUTION 
\ 

If a pump becomes grossly contaminated through use at a well, 
dedicate it to that well. 

2. 

K. 11.5 Fdtering Apparatus 

1. If in-line filters are not used, remove the used filter and clean sample filtering apparatus 
at level 11. 

2. Do not use filters for more than one sample and do not reuse in-line filters. / 
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K.11.6 Water-Level Measurement Probes 

1. Between uses, clean the portion of water-level measuring equipment that contacts ground 
water at level II. 

K.11.7 Veflication of Decontamination Effectiveness 

Ensure that decontamination measures are effective as follows. 

1. 

2. 

3. 

4. 

K. 12 

Collect samples of final decontamination rinse at a minimum frequency of 1 per 20 for 
decontamination of equipment for each type of activity specified in the PSP. 

NOTE 

More frequent sample collection may be required under some 
circumstances based on results of previous rinsate sample analyses, 
activities performed, or as required by PSPs. 

I 

I 

Visually inspect equipment for gross contamination (e.g., caked-on mud, grease on 
threads, organic odor) or Screen with field instruments. If evidence of contamination is 
present, reclean at appropriate level for its intended use. 

If grossly contaminated equipment is intended for use at a different sampling point, after 
it has .. been cleaned, collect rinsate samples. 

Visually inspect equipment before use and clean at appropriated level for its intended use. 
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